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To his Royal Hicnnxess, 


William Duke of Cumberland, 


Captain-General and Commander in Chief 
5 all his Majeſty's Forces, &c. &c. 
c. 
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H E favourable Attention and 
generous Protection with which 
our Royal Highneſs has con- 
TER ftantly honoured thoſe who 
have uſed their beſt Endeavours 

to promote the Knowledge of any Branch 
of the Art of War, encourages me to pre- 
ſent this Work to your Royal Highneſs, 
whoſe Genius and Application has made 
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high Birth and Command, claim the Pa- 
tronage of ſuch Performances. 
My Intention is to render the Know- 
ortant Part of the Art 


ledge of this im 


And that it may meet with your Royal 


Highneſs's favourable Approbation and 
Acceptance, is the higheſt Ambition of, 


* 


Your Rovar HicnNness's 
© Moft Devoted 


and moſt Humble Servant, 


JOHN MULLER, 
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" F, in the Art of War Courage alone 
—D) | was ſufficient, a Treatiſe on this Sub- 

' I BY, je in England would be ſuperfluous ; 
bo from the loweſt to the higheſt 
Subject are celebrated for this Virtue ; 
but as it oft happens, that Enemies that dare not 
appear in the open Field, maycretire into fortified 
Places, and there by Art and Stratagems deſtroy 
thoſe Troops which before they durſt not Face. 
For which Reaſon this Work was compiled, to 
furniſh Means to ſuch brave Men to avoid engaging 
on diſadvantageous Terms, and to excite in them a 
Deſire to apply their natural Genius to the Know- 
ledge of all the different Occurrences which happen 
in their Station during the Courſe of a War, how 
to defend themſelves, or to attac an Enemy with 
Advantage, and to ſave Lives ſo much as poſſible, 
in conducting the Works of a Siege with Skill and 
Prudence. There is no Part of the Art of War 
that requires more Capacity, Knowledge, and 
Judgment. The Succeſs of a Battle 1s oft owing 
to Chance ; a firſt Firing doing more Execution on 
A 3 one 
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one fide than the other, an advantageous Situation» 
a Party flanking the Army unperceived ; ſome ex- 
traordinary Action performed by ſome Men or Of- 
ficer; a ſudden Wind or heavy Rain in the Face 
of an Army ; a pannick, Terror, or in ſhort any 
unforeſeen Accident, may contribute to the Gain 
or Loſs of a Battle, and that oft on the Side who 
had leaſt Reaſon to expect it. 

Hiſtory, ancient and modern, furniſh ſo many 
Examples of this Kind, that it is needleſs to enu- 
merate them. But when required to attac an Ene- 
my in a Place ſtrongly fortified, or when the 
Fortune of War obliges a General to defend him- 
ſelf in ſuch a Place, againſt a numerous Army well 
provided, who find Means to approach the Works 
under Cover, beat them down with their Cannon, 
or blow them up with Mines, and ruin all their 
Defences ; it is then that Courage and Fortune are 
obliged to ſubmit to Knowledge and Experience. 
There have been many brave Officers, provided 
with a good Garriſon, and every thing requiſite to 
make a brave Defence, who, thro' want of a com- 
petent Knowledge, were not able to preſerve a 
fortified Place to their Prince or Nation, or to take 
one; when, on the contrary, Men endued with 
leſs Bravery and more Knowledge, have ſucceeded 
in their Undertakings. Courage 1s undoubtedly a 
neccflary Ingredient in the Compoſition of a Soldier, 
therefore every one ſhould feel his Pulſe well be- 
fore he enters into this Way of Life, it being a 
Qualiication not to be acquired, Nor is Experience 
alone ſufñcient to form a good Commander; for 
the Situations and Conſtructions of Places are ſo 
different, and the Times and Occurrences ſo various, 
that it is impoſſible an Officer ſhould, with the bare 

Experience 
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Experience of a few Sieges, be in a Condition to 
act with all the Conduct and Prudence neceſſary at 
any other Time, when perhaps every Part ſhould 
be done quite differently from what he might have 
ſeen before. 


Let us ſuppoſe a General endued with gram 


Bravery, but unacquainted with the Art of at- 
tacking and defending fortified Places, enters an 
Enemy's Country, and after having committed ſome 
Ravages meets the Army of his Adverſary and de- 
feats it; which however is an Advantage not fo 
eaſily gained, ſince, if his Enemy is a wary and 
prudent Commander, but inferior in Strength, he 
may poſſibly avoid an Engagement; but what 
Benefit will he reap from his Victory, if his Ad- 
verſary retires into ſome ſtrong Place, which he 
knows not how to attac and carry without the Loſs 
of the beſt Part of his Army ? Should he advance 
farther into the Enemy's Country, and leave ſtrong 
Places behind him, he will run the Riſque of be- 
ing ſurrounded on every fide, or having his Convoys 
of Ammunition and Proviſion cut off, whereby 
his Army will be reduced thro' Famine to retire ; 
and that perhaps with Shame and the Loſs of a 
conſiderable Number of Men, to no Purpoſe, not- 
withſtanding his having been victorious at firſt, 

It may be ſaid, that the Engineers will ſupply 
his want of Knowledge, by informing him which 
are the ſtrongeſt and the weakeſt Parts of the Place, 
how and in what Manner it is to be attacked, how 
the Approaches are to be made and carried on: 
This is certainly their Duty, and they ought un- 
doubtedly to acquit themſelves in the beſt manner 
they are capable ; but how oft happens it that the 
Engineers are as deficient as the General ? how 
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will he then proceed, or how can he judge of their 
Ability? The conſequence will be, that a great 
part of the Army will be deſtroyed in an uſeleſs 
manner, and the General's Character will ſuffer, 
if the Succeſs does not anſwer, and not they. 

On the contrary, if the Engineers are duly qua- 
lified, in all reſpects, to anſwer what is expected 
from them, will the General know himſelf well 
enough to ſubmit entirely ta their Advice and Un- 
derſtanding, and regulate his Conduct according 
to their Judgment? A Taſk more difficult to an 
ignorant Perſon who is brave, than to one leſs ſo. 

If a General, after a Defeat, is obliged to ſhut 
himſelf up in a fortified Place, and is there attacked 
by a ſuperior Force, it will not be in his Power 
to make a good Reſiſtance, if he is unſkilled in 
the Manner of defending Places; all the great Ex- 
pence a Prince or Nation is at in fortifying it, will 
not ſerve to ſecure the Country from Danger, if 
he is obliged to retire from one Place to another, 
ſo faſt as the Enemy advances; and if he undertakes 
to make any Reſiſtance, will expoſe the greateſt 
Part of his Army to Deſtruction for no purpoſe, 
and the Country ſtill left to the Mercy of the Con- 
queror. It is not the Loſs of a Battle, an Accident 
the greateſt General is liable to, but his Ignorance 
in defending himſelf in fortified Places, which he 
was obliged to abandon ſhamefully to the Conqueror, 
that will be an eternal Reproach to him. 

Fortifications are now become almoſt as numerous 
as Towns, that it is impaſſible either to preſerve a 
Country or make a Conqueſt, without being ac- 
quainted with the Art of Attac and Defence; 
wherefore it is of the greateſt Importance to an 
Officer to be well inſtructed therein, fince every 

one 
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one from the loweſt to the higheſt has à Chance, 
or at leaſt Hopes to become chief Commander one 
time or other; beſides, every one is liable to be 


intruſted, in the Courſe of a War, with ſome Poſt 


or other, either to ſecure Convoys, or to annoy the 
Enemy, or prevent them from plundering the 
Country by Parties, wherein if they acquit them- 
ſelves with Conduct and Prudence, it will be a ſure 
road to Preferment, and acquire them a laſting 


Applauſe. 


_——— 


The celebrated Vauban was the firſt that made 
any conſiderable Improvements in this Part of the 
Art of War; he not only deſcribed the Manner 
of attacking Places in general, but alſo entered into 
every minute Particular that may happen, during 
the whole Courſe of a Siege, according to the dif- 
ferent Circumſtances, Times, and Occaſions. 
Before his Time ſingle Approaches only were 
made, fortified with a few Redouts to ſupport 
the Workmen. But as this way of approaching 
did not embrace the whole Front attacked, the 
Beſieged had Opportunities to Sally out and fall 
upon the Workmen and their Guard on every Side, 
drive them out of their Works and deſtroy them, 
by which means a Place but moderately fortified 
was able to withſtand an Army a confiderable Time, 
and oft until they were relieved, or the Badneſs of 
the Seaſon obliged the Beſiegers to retire. 

But ſince Vauban has invented the Parallels or 
Places of Arms, and the Ricochet Firing, to which 
may. be added the numerous Artillery with which 
Armies are now provided, the Art of Attacking is 
rendered ſo ſuperior to that of Defending, that thoſe 
Places which were forme. ly eſteemed impregnable, 


can ſcarce ſtop a victorious Army a Month : And 
nothing 
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nothing but great Garriſons, and large Places well 
fortified, and provided with a ſufficient Quantity 
of Artillery, and every Neceſſary for a good Defence, 
can have any Chance for making a tolerable Re- 
fiftance. For by joining two Attacs with theſe 
Parallels, and the making half Parallels or Places 
of Arms between the ſecond and third Parallels, 
the Beſiegers can always oppoſe a greater Number 
of Troops againſt the Beſieged, than they can, and 
by that means are able to prevent Sallies from the 
Garriſon, or if they make any, drive them back 
with conſiderable Loſs: And by means of the Ri- 
cochet Batteries, the Troops placed behind the 
Parapets are fo much expoſed to the Fire of the 
Beſiegers as if there were none. 

As Vauban has treated this Subject in ſo full and 
ample a Manner as could be expected, the Reader 
may be ſurpriſed that I have not rather given a 
juſt Tranſlation of his Work than wrote a new one. 
This is what I intended at firſt, but ſeveral Reaſons 
have determined me to the contrary. The Order 
and Method perſued by that Author did not appear 
ſo well choſen as could be wiſhed ; ſuch as treating 
of the ſame Subject in different Places; ſeveral 
Improvements have been made fince his Time ; 


which, tho' not very conſiderable, yet ſufficiently 


deſerve not to be neglected; he likewiſe ſuppoſed 
the Reader to be acquainted with the common prac- 


tice of Engineering, which I preſume not to be 


the Caſe of our Military Gentlemen in general ; 
wherefore particular Care is taken in this Work to 


omit nothing that may render the Subject intelligi- 


ble even to the meaneſt Capacity, ſo as to make it 
of general Uſe to all Readers, without being ob- 
liged to have any other previous Knowledge than 

| that 
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that of underſtanding the Plans of Fortifications, 
without which it would be impoſſible to explain the 


Subject. 


This Work is divided into three Parts; the firſt 


contains the Attac, the ſecond the Defence, and 
the third the Manner of making Mines. The 


firſt begins with the neceſſary Preparations previous 
to a Siege, and then every Part of the Attac is diſ- 
tinctly treated of from the Beginning to the End, 
with the manner of tracing the Plan of the Attacs 
on Paper at firſt, and thence transferring it to the 
Ground; the Manner of placing and making the 
Batteries is alſo particularly explained; in ſhort, 
nothing material is left untouched, which may in 
the leaſt conduce to the full underſtanding the 
Subject. 

In the Second is given every Thing that relates 
to the Defence of Places, beginning with the Gar- 
riſon, Ammunition, and Proviſion a Place ought 
to be provided with in reſpect to jits Bigneſs and 
Strength, and the neceſſary Preparations in general 
previous to the Siege, to put it in a Condition of 
reſiſting ſo long as the Nature of the Place will 
admit of. I have ſomewhat differed in the Eſtimate 
of Troops and other Neceſſaries, from M. Vauban, 
on account that the Beſiegers are now more nume- 
rous, and provided with much more Artillery than 
in his Time. After this are given the Particulars 
of the proper Defences peculiar to each Work, 
wherein I have inſiſted much on the Defences of 
Forts and Caſtles, not omitting Churches and Farm- 
houſes, which are ſometimes of uſe to place ſmall 
Parties in, either to annoy the Enemy, or to pre- 
vent their annoying the Army, or making Inroads 
into the Country to raiſe Contributions, It — 

ot 
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oft happens that a Party is ſurprized by a ſuperior: 
Force, who to prevent their being taken may be 
obliged to retrench themſelves in the beſt Manner 
they can in ſuch Places: For which Reafon I 
ſuppoſe it will not be altogether uſeleſs to ſhew 
how ſuch Places, however inſignificant in them- 
ſelves, may reſiſt for ſome Time a ſuperior Force, 
eſpecially if that Force be unprovided with Artil- 
lery ; and as this Kind of Party-fighting doth more 
frequently happen than Engagements of whole 
Armies, if well managed they may prove of great 
Advantage in the End to an Army, tho inferior 


to their Enemies. | 


The Third and laſt Part, contains a Treatiſe of 
Mines, more compleat than any hitherto extant, 
the Principles of which have been deduced from a 
Multitude of Experiments, made by M. Belidor, 
formerly Profeſſor of the Royal Academy of Artil- 
lery at La Fere; and others, as Mr. De Valliere, 
Lieutenant and Inſpector General of the Artillery, 
and Mr. Margrigny an old experienced Engineer. 
Their different Sentiments upon this Subject are 
candidly diſcuſſed, on the Reſult of which, and our 
own Experience, this Theory is formed ; and 
to ſhew its Agreement with the Practice, ſeveral 
Examples are given, by which it appears to an- 
iwer as near as can be expected from the Nature 
of the Subject. 

M. Vauban has indeed treated very largely upon 
Mines, in his Memoirs of the Attac and Defence 
of Places: But as in his Time the Subject was 


in its Infancy, and not brought to that Degree of 


Perfection it is now arrived at, it is not to be 
preſumed that he could have given all that may be 
ſaid of Mines. Beſides, the great Number of Ex- 


periments 


much larger Field for Speculation. 
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riments made ſince his Time at La Fer, moſt 
of which I was an Eye-Witneſs to, has opened a 


Though M. Belidor was the chief Dine of the 


Experiments made at La Fere, yet in his Memoirs 
upon this Subject, not yet printed, he has built his 
Theory upon an Hypotheſis that may with reaſon 


be conteſted. For notwithſtanding J had found, 


by meaſuring ſeveral Excavations of Mines, that 
their Figure is nearly a Paraboloid, he nevertheleſs 


rejects this, and makes uſe of quite another, where- 


| by the Charges of Mines are determined, 


It is certain that the World is obliged to him 


for exploding the old Errors, that the Diameter of 
the Baſe is always double the Lineof leaſt Reſiſtance, 
or the Depth of the Mine; and when a Mine is 
loaded with a greater Charge than neceſſary, inſtead 
of producing a proportional Effect, that it makes 
only a narrow Hole or Pit: This has been the 
Opinion of all the Miners and Engineers before his 
Time; and fo long as this Error ſubſiſted, it was 
impoſſible to bring the Theory to any Perfection; 
ſince, according to this Notion, a Mine whoſe 
Diameter of the Baſe is 80 Feet, muſt be 40 Feet 
deep, which is not always poſſible; and when it 
may be done, would coſt immenſe Labour, and 


ſome thouſand Pounds of Powder more than is ne- 
ceſſary, as I have ſhewn in this Treatiſe, This 
Work concludes with three Tables, the one computed 
by Mr. De Yalkere, and the other two by me, and 


the Charges of Mines of the ſame Openings are 
compared, by which appears the great Advantage 
my Theory has above that of others. 


Before I conclude, I cannot without Ingratitude 


mit to mention that excellent Work of M. Z. 


Blond 55 
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Blond, Profeſſor of Mathematics to the Pages be- 
longing to the King's great Stables, called Elemens 
de la Guerre, tv which I am particularly obliged 
for the Order in which this Subject is treated ; and 
I have not ſcrupled to uſe ſome Paſſages of his 
where I found them uſeful : The Capitulation, 
inſerted at the End of the Defence, is entirely from 
his Book, which I recommend to thoſe who under- 
ſtand French, as being treated with more Clearneſs 


and Elegance than any other Work of the Kind. 
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E pal Terms uſed in this Bool Explained 


| 17 O Beſiege a Place, is to ſurround it with an Ar- 


my, and approach it by paſſages made in the 
ground, ſo as to be covered againſt the fire of 
| the place. 
When an Army can approach ſo near as the 


2 
> 


2 covert-way, without breaking ground, under favour 


of ſome hollow roads, riſing grounds, or cavities, 

and there begin the work, it is called, Accelerating 

| the Siege. 

| And when the Army can approach the town ſo 

near as to take it, without making any conſiderable 

works, the Siege is called an Attack. 

* To Blecꝶ up à Place, is to ſurround it with a ſuf- 
ficient number of troops, ſo as to prevent any 
ſuccour or proviſion being thrown into it. 

The intent of a Blockade is, to reduce a garriſon by 


amine. 


A place ſhould never be blockaded, but on a 


| {certainty that there is but a [mall quantity of pro- 


rang in it, otherwiſe it would require too much 
time, and, perhaps, not be taken at laſt. 
To ins veſ @ Place, is to ſurround it with troops 
| as in a blockade, lo as to prevent any 5 
cours, Sc. It is properly a preparative for a 
Siege. 
To Injuit a Work, is a ſudden unſuſpected attack, 
with ſmall arms, or {word in hand. 
Surprize, is to take a Place by ſtratagem or treaſon. 
To Eſcalade a place, is to approach it ſecretly, and 
to place ladders againſt the wall, or rampart, 
for the troops to mount and get into it that 
way, 8 ts 


2 Explanation of the principal Terms, 


Jo Petard a place, is privately to approach the 
gate, and fix a petard to it, ſo as to break it 


1 open for the troops to enter. | 
Line of Circumvallation, is a kind of Fortifica- 
tion, conſiſting of a parapet, or breaſtwork, 
F and a ditch before it, to cover the Beſiegers a- 
h gainſt any attempt of the enemy in the field. 
Line of Countervallation, is a breaſtwork with a 
ditch before it, as the line of circumvallation, 
to cover the Beſiegers againſt any ſally from 
the garriſon, 

The Works made to cover an Army, ſo as to 
command a part of the country, with a breaſtwork 
and a ditch before it, are alſo called Lines. 

A Work made round the camp of an Army, to 
1 cover it againſt any ſurprize, is called a Retrencb- 
ment. 

An Epaulement, is a breaſtwork of eight or ten 
feet high, to cover the cavalry. The breaſt- 
work of a battery is alſo called an Epaulement. 

Trenches, is a general term for all the works ſunk 


in the ground, and made during a Siege, or 
in any Attack. | 

Approaches, are thoſe trenches which are carried 
on towards the place in Z7g-2ags, or turnings, 
ſo as not to be enfi/aded by any works of the 
place. 

Parallels, or places of Arms, are thoſe trenches 
which join both Attacks, and are, as it were, 
parallel to the front works of the place. ; 

There are generally three in an Attack of a place, 

Saps, are trenches made and carried on under 
cover with gabions and faſcines on the flank, + 


and mantlets, or ſtuffed gabions, in the front. 
: The 
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Explanation of the principal Terms. 2 
They differ therefore from the other Approaches, 


in being carried on under cover, and in not being 
ſo wide. 

The Rear of an Attack, is where it begins; and 

the Front or Head, that part next to the place, 

Breach, is the opening made in the rampart of a 

work, either by cannon or mines. 

Aſſault, is a vigorous and ſudden Attack, made in 

the breach, to get maſter of the work. 

Lodgement, is a kind of trench or retrenchment 

made in a work, after the enemy 1s drove out, 

to cover the troops from the fire of the place. 
There are many different kinds of mate- 
PLaTEL. rials uſed on theſe occaſions, as Faſcines, 
Pickets, Gabions, Sand-bags, and Weoolpacks. 
Faſcines, are compoſed of branches like fagots, 
of fix feet long, and eight inches in diameter, 

tied in two places. 

There is another ſize of faſcines, three feet long 
only, called Sap fagots. 

And when a Faſcine is made from twelve to ſix- 
teen feet long, it is then called Sauciſſon, and is uſed 
in making of batteries. 

Pichets, are ſtakes of three feet long, and about 

an inch and a half diameter, pointed at one end. 

Gabion, is a kind of a baſket without a bottom, 

every where equally wide, three feet high, and 

as much in diameter, having nine or ten ſtakes 

of about an inch and a halt diameter ; which 
exceed the baſket-work five or fix inches, and 

are pointed, and generally made by the miners 

and ſappers, who underſtand this kind of work. 
Sand-Bazs, are ſacks of two feet high, and ten 
inches diameter, filled with earth, and tied 

very faſt. | 

B 2 Weeks 
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Wool-packs, are five feet high, and about fifteen 
inches diameter, filled with wool ; they ſerve 
to cover the troops, as ſoon as they have got 
poſſeſſion of a work, till the lodgment is made. 

Beſides theſe materials, there are Blinds, Chande- 
liers, Mantlets, Stuffed gabions, Chevaux de frize, 
and Crows-feer. 

A Blind, is a wooden frame of feur pieces, round 


a or flat, two of which are fix feet long, and 


pointed at the ends, and the others three or 
four feet, which ſerve as ſpars to faſten th 
two firſt together. | 

Their uſe is, to fix them upright in the ground, 

againſt the ſides of the ſaps, to ſuſtain the earth, and 
to faſten faſcines on the upper part, or to cover the 
ſap, and to lay faſcines over them, to ſecure the 
troops from ſtones and granades. 

Chandeliers, are wooden frames, made of two 
pieces fixed croſs- ways on two other pieces, 
at about four feet aſunder, and upon their in- 
terſections are erected two vertical pieces of 
five feet high, each ſupported by three but- 
treſſes; the interval of theſe two pieces is fil- 
led up with fatcines, to cover the troops upon 
occaſion. 

Mantlet, is a wooden fence, rolling upon wheels, 
of two feet diameter; the body of the axel- 
tree is about four or five inches ſquare, and 
four or five feet long, to which is fixed a pole 
of eight or ten feet long, by two ſpars; upon 
the axel-tree is fixed a wooden parapet three 
teet high, made of three inch planks, and 
four teet long, joined with dowel-pins and 
rwo croſs - bars; this parapet leans ſome- 
what towards the Pole, and is ſupported by a 

brace 
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brace, one end of which is fixed to the pole, 
and the other to the upper part of the parapet. 

The uſe of the mantlet is, to cover the ſappers 
in front againſt muſket-ſhot, 

A ſiuffed Gabion, is a gabion of five or fix feet 
long, and as wide, ſtuffed quite full with all 
kind of ſmall wood, or branches; they are 
uſed inſtead of mantlets, and for the ſame pur- 

ole. 

Chevaux de Frize, is a piece of timber, either 
round or cut into ſeveral faces, through which 
are drove ſtaves of aboot an inch and a quar- 
ter in diameter, and fix feet long, pointed at 
the ends, ſo that lying any way, it always pre- 
ſents ſome points. 

Their uſe is, to prevent the horſe from breaking 

in upon the foot. 

Crows-feet, is a kind of iron with four points, ſo 
diſpoſed as always to have three points down- 
wards and one upwards ; they ſerve alſo to 
{top the horſe. 

The figures of all theſe materials and machines 
are repreſented in the firſt plate; which, together 
with what has been ſaid, may be ſufficient to have 
them underſtood. 

The principal terms being explained, the others, 
which are uſed hereafter, will alſo be defined in 
their proper places, 
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IV. L1sT of the Ax Mx, with a Succeſſion, 3s. 6d. 


V. Millan's Univerſal Regiſter of Court and City 
Offices, Army and Navy, Sc. 2s. 6d. 


VI. Millan's Signals, Lags Coins, Weights, &c. 9s. 


| 
. 6. "RET < Plate I. 
a |, 2 
«| > 
© "F: 
. | 
© | S 
Wi. 21 310 
ö || #|] crann 
7 8 nn Cc hevaux de Frize | 
% — 1 2 | x | 
| = | 
: 
| . 
A 
A | 
2 


— — 
Plan of F Mantelet . 
— 


Ul Up 


— 


JAN VAR WH 
7 


1 


11 


ls 
2 - 


eee eee 


17 


4 


2 „ . 


_— 


\TTAC and DEFENCE 
| | O F 


FORTIFIED PLACES. 


a 


2 


PA 


— 1 


timely to conſider every minute circumſtance 
7 that may happen during the execution of the 
4 deſign, and to provide in the beſt manner againſt 
every ſeeming obſtacle. Not only the General's 
character, the reputation of his Army, and the 
glory of his country, are concerned, but a prodi- 
gious expence mult unavoidably attend ſuch an en- 
7 terprize; all which are entirely loſt in caſe of a 
; miſcarriage, beſides the lives of a number of men, 
a more ſenſible loſs to the nation. 
For theſe reaſons, a General, before he reſolves 
on a Siege, ſhould exactly know, 1ſt, the ſtrength 
of the enemy, as well in the field as in the adja- 
cent garriſons; and, 2, what number the enemy 
may draw from other quarters during the Siege; 
3, the ſtrength of the place, its ſituation, and na- 
ture of the ground about it ; 4, the ſtrength of the 
garriſon, and goodneſs of the troops therein, to- 
gether with the quantity of artillery, ammunition, 
ſtores and proviſion in the place; 5, if the works 


are countermined or not, and whether any part of 
B 4 the 


| 1 N Sieges, as in all undertakings, it is neceſſary 
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the country about the place may be laid under wa- 
ter, by means of dykes or ſluices; laſtly, he ſhould 
be acquainted with the {kill and bravery of the go- 
vernor, engineers, and the reſt of the officers. 

Theſe particulars known, he ſhould conſider 
whether he is maſter of the field, and able to re- 
pulſe the enemy, if he was attacked during the 
ſiege, without leaving the trenches unprovided, and 
to reſiſt, at the fame time, any fally the garriſon 
ſhould make; and whether, in caſe the enemy 
ſhould attack one of his towns during the ſiege, 
he may have time to relicve it after the ſiege is 
over, or how to provide otherwiſe againſt ſuch an 
accident. 

He ſhould alſo know whether he has a f. afficient 
number of engineers, and their capacities - whether 
he has or can provide a ſatficient quantity of artil- 
lery, ammunition, ſtores and proviſion, with the 
number of horſes for draught or 9 ; whether 
the commandant of the artillery be well qualificd 
for his place, what funds will be wanting, and how 
they may be ſupplied ; in fine, he ought to be ap- 
priſed of every thing neceſſary for ſuch an unpor: 
tant undertaking, 

As the ſucceſs will redound chiefly to the honour 
of the General, as well as the milcarriage be laid 
to his charge, he ought therefore to be thoroughly 
acquainted with theſe particulars, witour being 
obliged to truſt to the judgment or capacity of 
others. 

S$\TV& £5. 


HE quantity of ſtores required for a Siege 
cannot be precifely determined, on account 


ot the various conſiderations on which it — . 
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© ſuch as the ſtrength of the place and garriſon, the 
capacity of the governor and engineers, the quan- 
tity of artillery, ammunition, ſtores and proviſion ; 
7 laſtly, on the ſeaſon, place, fituation, &c. But as it is 
neceſſary to give ſome idea to the unexperienced 
officer, I ſhall here ſet down the quantity of each 
kind, for a month's Siege, as eſtimated by Marſhal 
Vauban, whom we chuſe to follow, on account of 
his great experience and undoubted judgment. 


Stores required for a Month's Siege. 
OWDER, as the we $ or 900,000 lb. 


ſon is more or leſs ſtrong, 


Shot for battering pieces — 6,000 

of a leſſer ſort, — — 20,000 
Battering cannons, — — — 80 
Cannons of a leſſer fort, — — 40 


Small field- pieces for defending the lines, 20 


Mortars for throwing 13 = 


Shells for mortars, »—— 15 or 16,000 


Hand granades, — _ 40, ooo 
Leaden bullets, — — 180, ooo lb. 
Matches, — — 10,000 braces 


Flinte for muſkets, beſt fort, — 100,000 
Platforms compleat for guns, —— 100 
Platforms for mortars, — 60 
carriages for guns, — 60 
Spare 3 mortar- beds, 30 
ſpunges, rammers and ladles, 20 ſets 
Tools to work in trenches, 40, ooo 
Several hand-jacks, gins, fling-carts, travelling- 
forges, and other engines proper to raiſe and carry 
heavy bu:dens, as likewiſe ſome to carry water to 
extinguiſh fire. Several 


S- 
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Several parcels of ſpare timber, for bridges, wheel- 
wrights, carpenters, Sc. 

There are beſides ſeveral other things neceſſary, 
as miners tools, mantlets, ſtuffed gabions, faſcines, 
pickets and gabions, in great quantities ; tools for 
ſmiths, carpenters and wheelwrights; a number 
of horſes for the artillery ; carts and waggons, ſuch 
as can be procured in the country, are alſo uſed 
upon occaſion, | 


INVESTING PLACES. 


Re-requiſite to inveſt a place with ſucceſs, the 
General ſhould uſe various ſtratagems to de- 
ceive the enemy, and prevent their gueſſing his 
real deſign ; ſometimes the deceit may be carried 
ſo far as to inveſt another place; at other times 
marching with the army, as if intended to attack 
the enemy, in order to drive them at ſome diſtance 
from the place, and then return quickly to inveſt 
it. In ſhort, no opportunity ſhould be neglected 
to arrive before the place, before the enemy has 
either time to throw in troops, ammunition, or 
proviſion, ſince the ſucceſs of the Siege depends 
chiefly on this diligence. | 

The place is inveſted in the following manner, 

A Body of 4 or 5000 horle is detached from the 
army, if the country is open, or a body of horſe and 
foot, full of defiles or woods, commanded by a 
Lieutenant-General, and two or three Major-Ge- 
nerals, who march with all poſſible ſpeed, day and 
night, till they come within four or five miles of 
the place, where they halt, to conſult, and divide 
themſelves into as many parties as there are princi- 
pal avenues leading to it ; then they march on, fo 

as 


2 freſh. 
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as to arrive in the duſk of the evening at their ſeveral 
appointed poſts, much about the ſame time; which 
ſhould be juſt out of the reach of cannon- ſhot from 
the place. 


This done, ſmall parties are ſent to the very 


gates to carry off men, cattle, and whatever may 
be ſerviceable to the garriſon. Theſe parties are to 
be ſupported by ſome ſquadrons of horſe; and it 
would not be amiſs, if they received ſome cannon- 
ſhot, to diſcover the reach of their guns. In the 
mean time, the reſt of the detachments take their 
2 poſts in the moſt convenient places, ſo as to prevent 
ſuccours being thrown into the town. 


In the day-time they keep without cannon-ſhot 


burt as ſoon as it is dark, the ſeveral parties approach 


the place as near as poſſible, ſo as to leave but ſmall 
intervals between them ; then turning their backs 
upon the town, and placing guards before and be- 
hind them, to prevent any ſurprize, half the troops 
are to keep always mounted, whilſt the reſt re- 


AtDawn they retire by degrees, obſerving the ſi- 
tuation of the place, the nature of the works, and 
the ground round it, till they come to the former 
poſts, where they place proper guards towards the 
town, and in all the principal avenues towards the 
country ; the reſt repoſe, keeping their horſes ſad- 
dled for mounting on a minute's warning. 

Parties are ſent to teconnoitre the enemy, while 
the commanding officer and engineers pitch upon a 
proper place for encamping the army, as ſoon as it 
arrives, and obſerve where the line of circumval- 
lation is to be made. 

The day the place is inveſted, the artillery be- 
gins to march, with all the ſtores and ammunitian 
neceſſary 
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neceſſary for a Siege, whilſt, on the other hand, 
the army makes forced marches, and arrives com- 
monly within three or four days after the inveſting. 

The commander of the detachment goes abour 
two or three miles to meet the General, with an 
account of his proceedings, on which the General 
ſettles the diſpoſition of the camp. 

The next day he rectifies what miſtakes may 
have happened, and goes to reconnoitre the place, 
attended by the reſt of the general officers, and 
chief engineers, ſo that the ſituation of the line 
of circumvallation may be determined, 

This done, the encampment regulated, and the 
troops placed in the order agreed on, the General 
aſſigns to the other general officers their quarters; 
the chief or head quarter is fixed upon, as alto thoſe 
for proviſion, and the park of artillery. All theſe 
particulars are to be rectified, ſo ſoon as the place 
tor opening the trenches is determined. 

In the mean time, ſmall guards are poſted near 
the town, in the moſt convenient places, ſuſtained 


by larger, to ſtreighten the garriſon as much as 


poſſible, and the engineers roughly trace the line 
of circumvallation, with rods and pickets only, in 
order to regulate the encampment. 


Diſpofitren and Manner of making the Line of 


Circumvallation. 


Platz IL. I N the tracing this line, regard muſt be 

had to the following particulars. 1ſt, 
to occupy the moſt convenient ſpot of ground a- 
bout the place, though it be ſomewhat nearer or 
farther from the town, than it ſhould otherwiſe be. 


2d, to preſerve ſuch a diſtance, that the camp may 
be 
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Se without the reach of cannot-ſhot from the 
Tovert-way, which is reckoned to be about 1200 
Fathoms. zd, Not to keep a greater diſtance than 
Ss neceſſary for the ſecurity of the camp. 
depth of the camp is generally 30 fathoms, and 
the diſtance between the front of the camp and the 


Jine 120. 


The 


Ath, To avoid all high places which 
ight command any part of the camp, and when 


that cannot be done, to take them within the line; 
but if the line ſhould thereby become too extenſive, 
they muſt be fortified with redoubts, or other out- 


4 works. 


All advantages ariſing from the nature of the 


greund are likewiſe to be made uſe of; ſuch as 
7 precipices, moraſſes, rivers, brooks, hedges, and, 
where it can be done, felling of trees. 


The dimenſions of the ſeveral parts of the line 


of circumvallation are, 1. The diſtance from the 
point of one Redan to that of the next, is common- 
ly 120 fathoms; ſometimes 10 or 12 fathoms, more 
or leſs, according as the nature of the ground will 
permit. 
about 3o, and their capital or depth 20: The Re- 
dans are to be placed on the higher part of the 
ground. As to the reſt, the form and ſituation of 
the line is always adapted to the nature of the 
ground, and, provided it is every where well flanked, 
it will be ſufficient. 


2. The openings or gorges of the Redans 


The gorgers of the Ravelins, which cover the 


gates or fally-ports, are thirty fathoms, the capi- 
2 tals twenty, and the flanks fix ; The ditch before 
the line is from fifteen to eighteen feet wide above, 
but reduced to one-third below. Hence a ditch 
of eighteen feet wide above, will be but fix feet at 
the bottom; and if its depth is ſeven feet and a 


halt 
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half, the excavation of fix feet, or one fathom in 


length, will be fifteen feet, or two cubic fathom: 


and a half, which is reckoned to be as much 
work as one man may conveniently do in fever 
days. 

According to this computation, I ſhall inſert the 


meaſures of ſix different profils given by M. Jau 


ban, which may ſerve on all occaſions. 
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N. B. All the dimenſions are expreſſed in feet 


and inches, as well as the ſolid contents, ſix feet of 


which make a cubic fathom, 12 inches a foot, ſup- 


poſing the length of the excavation to be ſix feet, 
as mentioned above *. 


Suppoſing a cannon-ſhot from the covert-way to 


reach 1200 fathoms, allowing 200 more to the rear 


of the camp, makes 1400; then taking 30 for the 


depth of the camp, and 129 more for the diſtance 
from the front of the camp to the line, the whole 
includes 


* 'The method of computing the ſolid content is, to multiply half 
the ſum of the width above and below of the ditch, by its depth, and 
divide the product by fix, See my Ein. Diuthem, p. 247. 
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2 includes a diſtance of 1550 fathoms between the 
line and covert-way. 

Nou if the Place to be attacked is a regular Oc- 
tagon, fortified according to M. Vauban's firſt Me- 
thod, the diſtance from the center of the place 
to the covert-way, will be about 250 fathoms, 


. : which being added to 1550, gives 1800 fathoms 


for the diſtance of the line from the center of the 
place; and the circumference of the Radius 1800 
will be 11314. 

Therefore the line of circumvallation would be 
11314 fathoms, if it was circular ; but on account 
of its turnings and redans, there may be added 
1880, 'making together 13194 fathoms, which be- 
ing divided by 2282 (the number of fathoms or 
toiſes contained in a French league) gives about 53 
leagues or 17 Engliſh miles, for the whole extent 
of the line. 

The parts of the line moſt expoſed to be inſul- 
ted, are paliſſaded, and ſometimes out-works are 
added, or a ſecond ditch ; and when any particular 
part is more in danger than the reſt, holes or pits 
are made chequerwite of 5 or 6 feet deep, and a- 
bout 8 feet wide above, with ſtakes planted in the 
middle of them, projecting about a foot above the 
ſurface of the ground, to prevent the cavalry from 
breaking in that way. 

In general, the Line ſhould be every where equal- 
ly ſtrong; and therefore, if ſome parts are ſtrong 
by nature, the reſt ought to be made ſo by art. 

As the tracing the Line on the ground admits no 
manner of difficulty, there is no occaſion to ſay 
any thing of it. 

As fait as the Line is traced out, the ground is 


diſtributed amongſt the troops and peaſants, if any 
are 
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are to be had; this is done equally both to horſe pl 
and foot, no body being excuſed from this kind 
of duty. 3 

The Sub-engineers divide the work between 
them; they are to take care that the work is wels 
performed, and the dimenſions rightly followed ; I 
and the General Officers obſerve that the Engineers 
before their own quarters perform their duty: In 
the mean time, the chief and ſub- directors are em- 
ployed in reconnoitering the works of the Fortifi- 
cation, and the ground about it; of which the 
are to give an account to the General, that he ma 
fix upon the place of Attacs. The finiſhing the 
Line generally takes up 8 or 10 days. 
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S the camp is generally divided by rivers, | 
brooks, or marſhes, it is of great importance 
to make a ſufficient number of bridges or cauſe- | 
ways, that the communications between the ſeve- 
ral parts of the camp may be quite open and free, 
the neglect of which * has many times occaſioned 
the raiſing of the Siege, with the deſtruction of a 
great part of the Army. 
Theſe bridges ought to be made as firm and ſe- 
cure as poſſible; there ſhould at leaſt be four of 
them between each of the ſeveral quarters, at 


about 40 or 50 fathoms diſtance from one another; 
their 


*The French found by woeful experience the truth of this at the 
Sieges of Turin and Valencienes; at the former, tho' they were 7 2000 
ſtrong, Prince Eugene attaced them with 24000 men only in one of 
the Quarters ſeparated by rivers from the others, and where the 
bridges were neglected, defeated their Army, and raiſed the Siege ; 
and at the latter, half their Army, commanded by Marſhal La Ferre, 
and ſeparated from the other by a river, was entirely routed, and the 
Siege likewiſe raiſed. 
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& iheir avenues of eaſy acceſs, and guards placed 
near them, to ſee that they are conſtantiy kept in 
repair. Theſe bridges are always placed within 
the Line of circumvallation, ſo that thoſe who 
= paſs and repaſs over them, may be ſecure, and out 
of all danger from the enemy. 


GArTrESs and SALLY-PoORTS. 


HE Gates are made in the principal avenues 
and great roads, covered with ravelins, and 
ſometimes with ſmall horn-works, when the Line 
may be eaſily attacked on that fide : and in every 
ſecond curtain is made a Sally-Port of 24 feet wide, 


$ which is ſhut up by an horizontal beam turning 


4 va, 
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upon a ſpindle poſt, which ſtands in the middle of 
the gateway. 
PARK of ARTILLERY. 


Hilſt the Line of circumvallation is making, 
the commander of the Artillery is em- 


| ployed in making the park, which ought to be 


placed in the part moſt remote from the town, 
and the leaſt expoſed to be inſulted, but at the fame 
ſide where the attac is to be made; it is made in 
the form of a ſquare redout, with a breaſtwork 
and a ditch round it, and the entrance is covered 
with a redan, or ſmall ravelin. 

Beſides this, which for diſtinction ſake is called 
the Great Park, and which contains all the Artil- 
lery, ammunition and ſtores of the whole Army; 
there is allo a ſmaller one, at the rear of each at- 
tac, to hold the Artillery and ſtores which are 
uſed daily in the trenches, and which are conti- 


nually ſupplied from the great Park, Thele latter 
C nced 
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need not be ſo well ſecured as the great one; pro- 
vided they are free from cannon-ſhot, it is ſuffi- 


cient. 
I ſhall hereafter explain at large, how this Park 


is to'be ones the ſtores are to be diſpoſed, and 


the quantity of each fort required. 


LINE of COUNTERVALLATION. 


HIS Line is of the ſame nature, and made in 
the ſame manner, as the Line of circumval- 
lation; as the former is intended to ſecure the 


Army againſt any attempt that the enemy may 


make from the field, fo this latter is made to ſecure 
it againſt thoſe from the garriſon, For which rea- 
ſon, it is made between the camp and the place, 
and the redans, together with the ditch, are on that 
fide next to the place. This Line is not made ſo 
ſtrong as the former, neither are the redans ſo near 
each other ; and therefore the 6th profil may be 
uſed for it. 

There are few Lines of countervallation made 
now, becaule the Beſiegers are generally ſo ſuperior 
to the Beſieged, that they are under little apprehen- 
fion from them. The Line of circumvallation has 
even of Jate been neglected, when the Army of 
the Beſiegers has been * much ſuperior to any that 
could come to relieve the place. 


PREPARATIONS for the ATTAC. 


S ſoon 2s the Army is arrived, and encamped, 
faſcines, pickets, and gabions are got ready, 
a gainſt the time of opening the Trenches ; they are 


brought 


*The French made no Line of circumyallation in the late Siege of 
Teurnay, 
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brought to the camp by 2 or 30co, a battalion, and 
12 or 1500 a ſquadron, and placed in the fronts of 
their reſpective camps. 

Z There are alſo ſeveral other things to be provi- 
ded, as ſpades, ſhovels, pick-axes in great num- 
bers, iron hooks, and forks with long poles fixed 
to them, for ranging and ſetting the gabions ; mal- 
lets, wheel-barrows, hand-baſkets and ſand- bags in 
great quantities; as likewiſe mantlets, ſtuffed ga- 
bions and ſauciſfons. 

All theſe things muſt be ready and at hand, be- 
fore the Trenches are opened; alſo the Guns 
mounted upon their carriages, the mortars upon 
their beds; the materials for making the batteries 
and the platforms muſt alſo be in readineſs, to- 
gether with every thing elſe required in the Attac. 

In the mean time, the Director of the Siege con- 
tinues reconnoitering the different works of the 
Fortification, as likewiſe the ground about it, in 
order to make the plan of the Attacs. 
There are a great many things to be obſerved in 
the tracing of the Attacs; it requires undoubted- 
ly, the utmolt ſkill and induſtry of an Engineer to 
fix on a proper place, and to adapt the works to 
the nature of the ground, the neglect of which 
has often been the occaſion that places were attack- 
ed on the ſtrongeſt ſides; and ſometimes the Be- 
2 liegers were obliged to change the place of their 
Attacs after much time and labour ſpent, 
= To give the reader a clear idea of the tracing an 
Attac, we ſhall ſuppolo here a regular octagon, 
with all the ſides equally fortified, ſo that it is in- 
different which of them is attacked, and endeavour 
co explain the general rules or maxims whereby 
WF they are conſtructed, in as plain and full a manner 
AR C23 az 
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as poſſible; which being well underſtood, will 
N I hope, no manner of doubt in the reader 
mind, eſpecially when applied hereafter to irregu- 
lar places. 


To Cox sTRUC T the ATTACS on PAPER. 
Pr. IV. ET, A, B, be the baſtions to be attack- 


ed, whoſe capitals, as well as that of 
the raveun C, being indefinitely produced towards 
the field, ſet off 300 fathoms from the faliant- 
angles r, s, of the covert-way to the points L, M; 
and from the center O of the place deſcribe an are 
of a circle through the points L, M, whole inter- 
ſections with the capitals will terminate the ſeveral 
parts of the firſt Parallel PL MR; which is ter- 
minated at 20 fathoms beyond the faces produced 
of the two adjacent ravelins x, z, next to the front 
attacked. Take L N, M Q, each equal to 140 
fathoms, and deſcribe from the center O another 
part of a circle through the points N, Q; and its 
interſections with theſe capitals, will terminate the 
ſeveral parts of the ſecond Parallel n N Q m, 
which extends ten fathoms only, heyond the faces 
of the ravelins x, 2. Laſtly, draw lines through 
the faliant-angles of the glacis, and they will give 
the third Parallel ST. This being done, take the 
points D, E, in the capitals of the baſtions, at a- 
bout 800 fathoms from the ſaliant- angles r, s, of 
the covert- way, and join them by a right line, 
which will expreſs the beginnings of the Attacs, 
From the point F in DE, at about 24 or 20 fa- 
ho ms from the point E, draw a line F 'G, of an 
length, as 120 or 126 fathoms, for the firſt Ap- 
proach; but io as when produced to fall 10 or 12 
tathoms 
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I fathoms from the fartheſt ſaliant-angle of the co- 


© vert-way ; from the point G draw GH, ſo as to 


fall as much from the fartheſt ſaliant-angle on the 


© other ſide of the place; and the point I is taken 


ſo as to be nearly at the ſame diſtance from the ca- 
pital s E, as the point G ; and from the point H 


draw the line II I, fo as to fall again as far from 


the fartheſt ſaliant- angle on the firſt fide, and that 
the point I be equally as diſtant from the capital s E, 


as the point H, continue thus the Approaches to 
the third Parallel. 


The Approaches are traced after the ſame man- 
ner on the capital Dr, as alſo on the capital of the 
ravelin C, from the ſecond Parallel to the third; 


always obſerving that no part of them is to be ſeen 
2 orenfiladed from any part of the Fortification, nor 


to defile too much, which would occaſion more 


work than is neceſſary. 


As the Approaches advance nearer the place, 
they become ſhorter, as making then ſmaller 
angles with each other. Between the ſecond and 
third Parallels, at the returns of the Approaches, 
are made places of arms, ſuch as X, about 30 or 
40 fathoms long, nearly parallel to the third Paral- 
lel, which ſerve to receive the troops that are to 
cover the workmen till the third Parallel is quite 
finiſhed. It is to be obſerved, that as the Ap- 
proaches draw near the place, the more trequent 
the ſallies of the Beſieged will be; and therefore it 
is neceſſary to have troops as near at hand as poſ- 
ible, otherwiſe the workmen would take to their 
heels upon the firſt alarm, and the work be much 
retarded, 

The principal or outlines of the Trenches being 
thus traced, parallels are drawn to them, on the 


5 {ide 
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ſide towards the field, at 12 feet diſtance in the 
Approaches, 15 in the firſt and ſecond Parallels, 
and at 18 in the third ; then the intervals between 
theſe and the former lines, will expreſs the width 
of the Trenches, 

At the ends of the ſecond Parallel are made 
ſquare Redouts, ſuch as in, n, of about 10 or 12 
fathoms each fide, to protect it more effectually 
from the ſallies of the Beſieged. 

The firſt part D E of the Trenches, is an Epau- 
lement of about 10 feet high, to cover the horſe 
deſigned to guard the Trenches; but if there 
ſhould be ſome riſing ground thercabout, that 
Epaulement need not be made. 

Nite, the ends of the Approaches next to the 
field are produced 2 or 3 fathoms, in order to co- 
ver the parts which they terminate, and ſerve for 
ſome to retire into, upon occaſion, that others may 
paſs and repaſs, without trouble or confuſion, 

The Trenches are commonly 3 feet deep, and 
the height of the parapet 7, from the bottom of 
the Trenches. As to the reſt of the dimenſions, * 
they may be ſeen in the profils of the 5th 
Piate; where it may be obſerved, that the 
breaſtwork of the third Parallel is made with ſeve- 
ral ſteps, ſo that the troops placed there may paſs 
over it without contuſion, when occaſion requires. 


Pri V. 


OBSERVATION 


HIS method of tracing the Trenches was 
invented by M. Vauban, and has been in uſe 

ever ſince, as being undoubtedly the beſt hitherto 
contrived ; yet in my opinion, if the Approaches 
were carried on in zight lines, from the beginning 
| to 
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to the firſt Parallel, meeting it nearly in the ſame 


int as the capital ; that is, if the line I H was pro- 


7 duced backwards, till it meets the line DE, the 
Approaches made in that line would be better than 
the preſent ones, as they would be ſhorter, and re- 


uice leſs work, and the paſſing and repaſſing at- 


tended with leſs confuſion. The tracing them on 
the ground likwiſe might be done with greater eaſe 
and exactneſs, as requiring but two pickets to di- 


rect them, which might be placed either in day- 


time, or in the duſk of the evening; and as they 


are pretty far from the place, the Beſieged would 
find it a hard matter to enfilade them, which is the 
only objection that can be made againſt that way of 
making the Approaches. 

It is farther to be obſerved, that the earth dug 
out of the Trenches is always thrown on the ſide 
next to the place to make a parapet of it; the fide 
where the parapet ſhould be, is expreſſed by a 
ſtrong line. See Plate IV. 

The foregoing method being well underſtood, 
there will remain no difficulty in the tracing the 
Attacks, by having a good Plan of the place, tho' 
never ſo irregular, both in reſpect to the works and 
the ground about it; but it is not ſo eaſy to transfer 
the works from the Plan to the ground, eſpecially 
when it is ſuch as all the parts of the Trenches can- 
not be equally extended. As the great variety of 
the ſituations which are to be met with, and which 
cannot poſſibly be deſcribed, no more than the va- 
rious manner of executing the Plans can be ſhewn, I 
ſhall explain how it is done in ſeveral caſes, in order 
to render it as intelligible to the reader as the nature 


of the ſubje& will admit of. 
C4 The 
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The capitals of the ſeveral works before the 
front of the attack, are to be marked on the 
ground, by obſerving the directions of their ſaliant- 
angles, and the oppoſite ones of the covert-way ; 
and a picket being placed therein as near 
the Town as poſſible; then going back- 
wards, ſo as to place another in the ſame direction; 
theſe two pickets will ſerve to place as many more 
in that direction as are thought neceſſary. Having 
the capitals on the ground, the points D, E, where 
the Approaches begin, muſt be found exactly, ei- 
ther by trigonometry or otherwiſe ; then meaſur- 
ing the diſtance EF on the paper, and ſetting it off 
on the ground, the point E, where the approaches 
begin will be found. 

To find the next point G on the ground, draw, 
in the Plan, a perpendicular from that point to the 
capital, which being meaſured, as well as its diſ- 
tance from the point E, and traced upon the ground, 
will give the point G, from which a line may be 
traced with a ſmall rope to the point E. The 
tracing may be thus continued at pleaſure. It muſt 
be obſerved, that the perpendicular may be mark- 
ed on the ground, very nearly by gueſs only; or 
ropes may be tied together, ſo as to make a right- 
angled triangle, by which it may be found pretty 
exact. 7 

The following method is often uſed for the ſake 
of greater expedition. The Engineers obſerve the 
directions of the Approaches ſome days before the 
opening of the Trenches, meaſuring their length 
by paces, and plant pickets at their returns, in the 
duſk of the evening; then the next day they ob- 
ſerve whether theſe pickets are rightly placed, if 
not, they alter them, and continue ſo in this man- 

ner 
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ner, till they have marked all the turnings as far as 
the ſecond Parallel; and when the Trenches are to 
be opened, they lay only faſcines in thoſe directi- 
ons obſerved before; by this means the works are 
carried on with eaſe and exactneſs. 

If the nights are dark, burning matches or bun- 
dles of white ſtraw, are tied to the pickets, in or- 
der to be diſcoverable at ſome diſtance. 

When the works are advanced pretty near the 
Town, it would be too dangerous to trace them 
uncovered ; but as they are then carried on by 
ſaps, the directions may be found by means of in- 
ſtruments, and they may afterwards be carried on 
to the lengths expreſſed in the Plan. 

It will be proper to find now and then the diſ- 
tances of the works from the covert-way, fo that 
if any miſtake ſhould have happened, they may 
be rectified. The beſt inſtrument for this purpoſe 
is Dr. Hadley's Sextant, by which the angles made 
by lines drawn from any place, to the ſaliant-angles 
of the oppoſite baſtions, and to one of the ſhoulders, 
and the diſtances between theſe points being known 
from the conſtruction of the place, the diſtance 
required may be found by trigonometry. See my 
Elem. Matbem. p. 206. 

Theſe and other ſuch like methods may be ob- 
ſerved, in laying down the works from the Plan 
upon the ground; the ſituation of the place and 
the nature of the ground about it, will ſuggeſt many 
other means to proceed by, which can no ways 
be expreſſed, or thought on before hand. 


Ons#zR- 


26 Ar T Ac ea DEFENCE 


OBSERVATIONS relating to the propereſt Place for 
making the'ATTACS, 


Aving a ſufficient knowledge of the ſeveral 

parts of the Fortification, by means of ſpies, 
deicrters, priſoners, and from printed or drawn 
Plans, the nature of the ground about the place 
muſt be well examined and obſerved, whether there 
are any hollow ways, or cavins, by means of which 
the Trenches may be opened nearcr than uſual ; 
whether the foil be eaſily dug, or if it be gravel, 
rock, or ſand, marſhy, dry, or wet; whether any 
part of it may be laid under water, by means of 
dykes or ſluices, or the moraſs may be drained, or 

ed over with ſome trouble. 

If a Town be ſituated near a river, with a Fort 
on the other ſide, it will be beſtto attac that fide 
next to the river, ſo that one flank of the Attacs 
being ſecure from any attempt that way, the troops 
may be at liberty to act with greater force on the 
other. Oppoſite to this Attac, on the other fide 
of the river, near the Fort, muſt be another At- 
tac made, and Batteries ſo placed as to deſtroy the 
bridge of communication between the Town and 
the Fort; and when the Fort is taken, batteries are 
to be raiſed ne., or in it, to flank and enfilade the 
works of the front attacked. 

But if the river paſſes through the Town, and 
is pretty large; then the Attac ſhould be made 
upon the front fartheſt from the river, otherwiſe 
the enemy may raiſe batteries on the other fide of 
the river, to enfilade and annoy the Trenches ; and 
if to prevent this, another Attac is made on the 


other ſide, they muſt be both equally ſupported, leſt, 
as 
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as they cannot aſſiſt one another in caſe of need, 
the Beſieged ſhould fall upon one of them, with 
their whole ſtrength, and deſtroy it. 

If there be an Iſland near the Town, from 
whence any of the works may be ſeen or enfi- 
laded, it will be neceſſary to get poſſeſſion of it, 
and erect batteries there. It there happens to be 
any marſhes, which cannot be drained or paſſed 
over, it will be proper to flank one ſide of the At- 
tac with them, for the ſame reaſons as when near 
a river; but if the marſhes are to be croſſed by any 
means whatſoever *, unperceivable by the Beſieged, 
the doing ſo will accelerate the Siege pretty much ; 
becauſe places are always leaſt fortified on thoſe 
ſides. 

The place and ground about it having been ſuf- 
ficiently examined, the chief Director of the En- 
gincers makes a Plan of the Attacs, and ſpecifies 
in writing the particular reaſons why he chuſes to 
attac the place on that fide, which he gives to the 
General to have his approbation. 

The Commander in chief of the Artillery is al- 
ſo to be conſulted about the number and diſpoſition 
of the batteries, as being, or ſuppoſed to be the 
beſt Judge of what belongs to that branch of the 
buſineſs. 

It was formerly the cuſtom to make ſham At- 
tacs, only to amuſe the Beſieged and conceal the 
real one ; but as they are found out in about three 
or four days, and are an additional expence and la- 
bour, they have been neglected of late. 


- It 


At the Siege of Bruchain, the late General 4rm/?rong carried a 
work through marſhes full of reeds, in one night's time, by means of 
hurdles and faſcines; which contributed much to the ſpeedy ſurrender 
of that Place, 


— * 


— — — — 
— — — — 


28 Ar TAC and DEFENCE 


It is true, that when the place is of great impor- 
tance, and the Beſiegers Army numerous, they ge- 
nerally make more than one Attac, eſpecially when 
there is a Citadel; then they uſually carry on one 
againſt it, and another againſt the Town, as the 
French did in 1745 at Tournay, 

The Attacs ſhould never be ſeparated, unleſs 
the Town is ene garriſoned, or the Beſiegers 
very numerous. The double ones are much pre- 
ferable, as they may afford mutual aſſiſtance to 
exch other, ani fatigue the gartiſon as much as if 
they were ſeparated; and no fingle Attac ſhould 
ever be made, but when there is not ſpace enough 
to mage two, as it ſometimes happens when the 
place is ſurrounded with marthes, and there is no 
way of coming at it, but by cauſeways. Then, the 
utmoſt precaution ſhould be uſed to ſupport every 
part of it, in the beſt manner poſſible, by making 
places of arms, from diſtance to diſtance, with faſ- 
cines and gabions, for want of earth, to prevent 
the Beſieged from tailing on the wor kmen and their 
guard, and deſtroying his works. 

The Plan of the Attacs being ſettled, the little 
parks of Artillery, as alto the hotpitals, are to be 
placed as near the opening of the Trenches as pol- 
lible, for the more eaſy carriage of the Artillery, 
ammunition, and ſtores, into the Trenches, and 

ringing the ſick and wounded out of them. 

Theſe Parks are to contain a ſufficient quan— 
tity of artillery, ammunition, powder, and ſtores, 
and all kinds of tools for digging the Trenches, as 
wo for ſapping ; in ſhort, every thing neceſſary for 

the daily ule of the Trenches; and as faſt 2s they 
are either expended or ſpoiled, they muſt be ſup- 
plied from the great Park. 'The little hoſpitals are 
made 
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made of tents only, as being ſuppoſed out of the 
reach of cannon-ſhot from the place; they ſhould be 
provided with chaplains and ſurgeons, all kinds of 
medicines and apparels for the immediate uſe of 
the ſick and wounded brought from the Trenches. 

The place of Parade, where the troops ordered 
for the Trenches are drawn up, is alſo to be as near 
the openings of the Trenches as can be, that they 
may not have a great way to march; for the ſame 
reaſon the General's quarters ſhould be likewiſe near 
at hand, as has been obſerved, to ſee and order 
every thing required for the daily ſervice. 

The roads from the ſeveral quarters, to the rear 
of the Attacs, ſhould be made on the drieſt ground, 
out of the reach of cannon-ſhot; care muſt be 
taken to keep them in conſtant repair, ſo as to be 
at all times an eaſy ſafe paſſage. 

If a ſpring or brook ſhould happen to be near 
the rear of the Attacs, care ſhould be taken that 
the water be kept clear, and no dirt or naſtineſs 
thrown in, being one of the moſt uſeful things for 
the ſupport of mankind; for which reaſon a Guard 
ſhould be placed over it, and if the guns of the 
Beſieged ſhouid be able to interrupt the acceſs, or 
make it dangerous, a trench muſt be made to it. 

The Engineers quarter, as likewiſe that of the 
miners and ſappers, ſhpuid alſo be near at hand, as 
being the moſt neceſſary people in carrying on the 
Trenches; and thereſore the nearer they are, the 
better, 

The Attacs being reſolved upon, the guard for 
the Trenches ſhould be regulated in ſuch a manner, 
as to be at leaſt equal in foot to three fourths of 
the Garriſon, and to exceed it by one third more 
in horie; ſo that if the Garriſon conſiſts of four 

thuu- 
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thouſand foot and four hundred horſe, the Guard 
is to be three thouſand foot and fix hundred horſe. 

It was formerly computed, that the Army of the 
Beſiegers ſhould be ten times the ſtrength of the 
Garriſon, but this rule can only be true in ſome par- 
ticular caſes; for when the Garriſonis either very ſmall 
or very large, the Army would be too ſmall or too 
great. For example, if the Garriſon conſiſts of a thou- 
fand men, then, according to this rule, the Beſiegers 
ſhould be ten thouſand, which are too few, fince 
the leaſt Town requires a Line of circumvallation 
of ten miles; ſo there would be but one thouſand 
men to guard a mile of the Line, and furniſh troops 
beſides for the Guard and works of the Trenches ; 
xe. would not be ſufficient to prevent the ene- 

s throwing ſuccours into the place; on the 0- 
ther hand, if the Garriſon were ſixteen thouſand 
men ſtrong, as that of Lie was, when beſieged 
in Queen Auue's War; the Beſiegers ſhould then be 
one hundred and fixty thouſand, which are a great 
many more than are neceſſary. 

In my opinion, there can be given no general 
rule, whereby the number of troops required for a 
Siege of all ſorts of places, may be determined, as 
depending on too many difterent conſiderations, 
without the exact knowledge of which there can 
be no ſuch thing as making a true eſtimate. At 


preſent, Sieges are carried on with ſuch numerous 


Armies, and fo great quantities of Artillery, as that 
it is hardly potſible for a Garriſon to make a long 
reſiſtance ; and it is beyond diſpute, that the greater 
the Army is in compariſon to the Garriſon, the 

ſooner the prone will be obliged to ſurrender. 
The number of Engineers neceſſary to carry on 
the Siege, ſhouid be _ at leait for a midling 
place, 
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place, and from forty to fifty for a ſtrong one. As 
they are abſolutely neceſſary in a Siege, there can- 
not be too many of them, and being more expoſed 
than any others, there are always many of them 
killed and diſabled. They are divided into Brigades 
of ſix men each; vg. a Director, a Subdirector, 
and four Engineers. 

As to the number of Artillery men, there ſhould 
be in my opinion, no leſs than a battalion of eight 
hundred including the miners and fappers. The 
French have never leſs than two compleat battali- 


Ons. 


Of Opening the TRENCHES. 


HEN every thing is ready, the Line of cir- 
cumvallation being nearly finiſhed, and a 
great quantity of faſcines and pickets at the fronc 
of the camp, and all kind of neceſſary tools in the 
little parks, as likewiſe the Artillery in readineſs, 
the day for opening the Trenches is reſolved upon. 
The General ſettles the Tour of duty for the guard 
of the Trenches both of horſe and foot, ſo as to 


have five or fix days reſt ; alſo the number of horſe 


for bringing the faſcines and pickets from the front 
of the camp, to the place of opening the Trenches, 
and the number of pioneers for each day, and each 


night: All which is done a day or two before the 


Trenches are opened. 

The Major-Generals of the horſe and foot con- 
ſult with the chief Director about the number of 
men neceſſary for each day's ſervice, and take care 
to have them in readineſs whenever they are called 
upon. 

Phe chief Director ſettles alſo, with the reſt of 
the Engineers, the particulars of their buſineſs, and 
gives 
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gives them copies of the Plan of the Attacs, with 
written inſtructions, ſo that they may the better fol- 
low his orders; and they take care to be provided 
in time with pickets, mallets, rods, and ropes for 
tracing the Trenches. ' 

A ſmall guard is placed at the rear of the At- 
tac, to take care of the toois and inſtruments 
lodged there, and not to ſuffer the place to be too 
much frequented, it being prudent to conceal the 
deſign from the enemy, as long as poſſible. 

The day for opening the Trenches being come, 
the guards parade about two or three in the after- 
noon, and prayers are ſaid ; then they file off be- 
fore the General, if he thinks proper. The pio- 
neers meet likewiſe hard by, having each a faſcine, 
picket, ſpade, and a pick-ax, 

In the duſk of the evening the troops advance; 
the grenadiers, and other detached bodies, who are 
to protect the workmen the firſt night leading the 
van, followed by the battalions defigned for the 
guard of the Trenches, and the pioneers in the 
rear; theſe laſt are, according to M. Vauban, di- 
vided into brigades of fifty men, each commanded 
by a captain, a lieutenant, and two ſerjeants, and 
march four or ſix in front. Each ſoldier of the 
guard carries a faſcine beſides his arms every time 
they mount during the Whole 8 Siege. 

When the front of the troops is arrived at the 
place where the Trenches are to be opened, the 
Director of the day leads the brigades of the pio- 
neers forward, and places them where the 
Trenches are to be made, whilſt the guards of 
foot place their faſcines at the opening, retire be- 
hind ſome cover, if there is any, or where the 


Major orders them, and lie down upon their arms, 
ready 
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ready for ſervice whenever they are called upon. 
The guard of horſe march likewiſe to their aſſign- 
ed poſts, at the right and left of the opening, ready 
to ſupport the foot, in caſe of any ſally from the 
enemy. ; 

In the mean time, the Director places the firſt 
rope, and ſhews to the reſt of the Engineers what is 
to be done, that they may continue the work ; then 
he makes the pioneers file off one by one, each car- 
rying his faſcine under the right arm, if the Town 
is on the right, or under the left, if it is on the 
left, and begins himſelf to place the firſt pioneer, 
then the ſecond, third, fourth, c. ſucceſſively 
one after another, ordering filence, all to lie down, 
and not begin to work till commanded. 

When the Director has placed ſeveral pioneers, 
he leaves the firſt Engineer to place the reſt, whilſt 
he goes to ſee how the tracing is carried on; he 
takes care that the branches of the approaches next 
to the field, are produced two or three fathoms, as 
was ſaid before, to cover thoſe which they termi- 
nate, from being enfiladed; that the faſcines are 
laid on the fide next the Town, and that the 
Approaches, when produced, fall neither to far 
off nor too near the fartheſt ſaliant angles of the co- 
vert-way, but within about ten or tweive fathoms 
of them. 

It is ſuppoſed that the chief Director has taken 
ſuch meaſures as to carry the Trenches ſo far as the 
firſt Parallel, the firſt night, and that even a part, 
if not all, of that Parallel, be made. 

Whatever has been ſaid with regard to one At- 
tac, ought likewile to be underſtood with regard 


to the other; and it is to be obſerved, that they 
D ſhould 
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ſhould both advance together equally ; and if one 
ſhould meet with any obſtacle, the other muſt wait 
for it ; to prevent the enemy from taking any ad- 
vantage of that which is moſt advanced, 

When every thing is ready, the word or ſignal 
is given to begin the work, taking care that the 
earth is thrown on the fide directed, and all poſ- 
fible diligence 1s to be uſed till day appears ; 
then part of the detachments retire behind the Pa- 
rallel began, and the reſt behind the head of the 
Approaches, and lie down on their faces, the works 
being as yet imperfect. 

The workmen of the ni ht are relieved in the 
morning by an equal number who begin to work 
at the head, contrary to thoſe of the night, who 
began at the rear; theſe are to finith, if poſſible, 
what the others have begun ; but if that cannot be 
done, a detachment of 100 or 200 men are ordered 
extraordinary the ſecond day to finith it. 

As the deſign is known to the enemy, the guard 
mounts the next day, with drum beating about four 
in the afternoon, in order that the commander may 
have time to viſit the works, and know what is to 
be done next night, in which the workmen advance 
uncovered in the fame manner as the firſt, and they 
continue ſo to the ſecond Parallel, always finiſh- 
ing by day what was begun by night; and as foon 
25 the works are in a condition to receive the troops, 
they retire into them, with order to thoſe at the 


head of the Approaches, together with the work- 


men, to retire alſo, in caſe the enemy ſhould make 
any ſally; as not being yet in a condition to repulſe 

them. 
The ſecond day as many workmen as are neceſ- 
ſary are ordered to finiſh what was left to be done, 
eſpecially 
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eſpecially the firſt Parallel, being the conſtant re- 
ceptacle of the guards for the Trenches, till the 
ſecond is quite finiſhed. 

The work is thus continued day and night with 
all poſſible ſpeed, advancing as far by night as poſ- 
ſible, and finiſhing by day what was begun by night; 
and if the ſame number of workmen is not ſuffi- 
cient, more are ordered for that purpoſe, that no- 
thing may be wanting to carry the works with all 
expedition as far as the ſecond Parallel, 

When the works are advanced to the ſecond Pa- 
rallel, the fire of the enemy becomes too dange- 
rous to proceed farther uncovered ; and therefore it 
will be proper to carry on the works by ſaps; tho 
in the night, when their fire begins to flacken, 
ſome part may be {till carried on uncovered ; but 
this ſhould be done with great caution ; for it is an 
inviolable maxim never to expoſe men without an 
abſolute neceſſity, which however is too frequently 
done by forward Commanders, who think little of 
ſacrificing many brave men's lives to their own 
haſty Ambition. 

Before we proceed farther with regard to the 
Trenches, it will be neceſſary to ſhew how the bat- 
teries are placed before the firſt Parallel, reſerving 
to treat of the others in due order, 


BATTERIES placed before the fir: PARALLEL. 


HE firſt Batteries are no where ſo conveni- 

ently placed as about fifty toiſes before the 

firit Parallel, and if the ground is any ways advan- 

mo they may continue there during the whole 
iege. 
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The Intent of the batteries will naturally point 
out their ſituation; they ſerve for two purpoſes, 
viz, to diſmount the Beſieged's guns, and drive the 
enemy from their defences, by enfilading the faces 
of thoſe works which command the front of the 
Attac. 

A Battery intended to diſmount the guns of the 
Beſieged, ſhould be directly or nearly oppoſite to 
them; and in order to enfilade any work, it ought 
to be perpendicular to that work. 

Hence the Battery E, which is perpendicular to 
one of the produced faces of the baſtion 
A, is alſo nearly parallel to the other face, 
and may therefore either enfilade the face to which 
it is perpendicular, when fired 4 Ricochet, or diſ- 
mount the guns placed upon the other face to which 
it is nearly parallel. It may be obſerved, that it is 
not abſolutely neceſſary that the Battery ſhould be 
directly oppoſite to the face, in order to diſmount 
the guns placed on it; for by being a little oblique, 
there is a better chance for a ſhot's hitting one gun 
it it miſſes another, 

The Battery F, which is perpendicular to one of 
the faces of the baſtion B, will enfilade it by firing 
a Ricochet, and diſmount the guns placed on the 
other face, when fired in the uſual manner. Like- 
wiſe the Batteries G, H, which are both perpen- 
dicular to one of the faces of the ravelin C, will 
enfilade that face to which they are perpendicular, 
and diſmount the guns placed on the other. 

From whence it appears, that as many Batteries 
are required in an Attac, as there are faces of the 
works which flank the Trenches : and therefore 
there are eight Batteries required in ſuch an Attac 
as this, v/2, two for each of the baſtions A, B; 

| two 
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two for the ravelin C; and one for each of the 
adjacent ravelins x, 2. 

It is to be obſerved, that the Battery which en- 
filades any of the faces which flank the Attac, 
will alſo enfilade the covert-way parallel to that 
face. There ſhould be no leſs than four guns on 
each Battery, becauſe the ſlowneſs of the Ricochet 
would give the Beſieged an opportunity of mak- 
ing Trav:rſes, to ſcreen themſelves from that 
dangerous fire; for which reaſon the fire ſhould 
be continual. 

Beſides the Batteries of cannon, there are alſo 
Batteries of mortars, in the ſame line with, and 
joining thoſe of cannon, to throw ſhells into the 
works, 

Thoſe for cannon are made with Embraſures, 
and thoſe for mortars, with an Epaulement, or 
breaſt-work, without Embraſures : Trenches are 
made from each end of the Batteries to the firſt 
Parallel, or to the next Approaches, to go to, 
or from the Batteries without danger; and a paſ- 
ſage is made over the Parallels for carrying the 
guns and mortars that way to the Batteries, which 
are afterwards clear'd to preſerve the communica- 
tion from one part to another. When guns are 
fired 4 Ricochet, they are loaded with a ſmall quan- 
tity of powder, and the gun is elevated about fix 
or ſeven degrees above the level, that the ſhot may 
Juſt riſe above the oppoſite parapet, and after alight- 
ing bound and roll along the rampart behind the 
other parapets, for which purpoſe meaſures of ſe- 
verai ftzes ate made, to find the proper charges, 
which once found is not to be alter'd. 

M. YVau'on was the firit inventor o the Arin” @ 
Ricechet with guns, Which has lince- beca applied 
D 3 to 
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to mortars and fow:itz!s with great ſucceſs: It is 
certainly the molt advantagious manner of firing 
that can be imagined; as it requires but little 
powder, it does but little damage to the guns, yet 
incommodes the Beſicged in their works, without 
making a great number of traverſes, which are 
very troubleſome in ſtopping the free communica- 
tion of one part with another, yet not entirely 

revent the effect; and when mortars and howitzes 
are fired in that manner, their ſhells do the execu- 


tion both of ſhells and ſhot. 


CONSTRUCTION of BATTERIES. 


Prarz VII. HE Conſtruction of Batteries be- 
longs to the officers of artillery, 

altho' here in England the Engineers are employed 
in theſe works, whoſe Commander in chief ſhould 
therefore conſult with the Director about their 
laces, which when known, Trenches are carried 

from the Parallel, or Approaches, quite round 
them *; then a detachment of pioneers take the 
earth from the fide of thoſe "Trenches, next to 
the Town, and throw it backwards, to raiſe a para- 


* The French have a ou number of Artillery Officers called Com- 
miſſaries, independant of the regiment ; who are employed in the ma- 


naging and placing ſtores in the park; to make and command the 


Batteries. The King pays commonly 300 livres for every gun placed 
on the firſt Batteries, 500 for every piece placed on the covert-way, 
and a 1000 for each placed in a ravelin, or counter-guard, or any 
other outwork ; he pays beſides 10 or 15 livres a day for each piece 
while fired, by way of ſubfiltence money : Out of theſe ſums the ex- 
pences of making the Batteries, which are very conſiderable, in regard 
to the wood for making plat-forms, faſcines, and paying the work- 
men. He pays 500 livres for each mortar ; 16 livres a day for ſub- 
ſiſtence money, and but 10 for pieces fired en barbet. What remains 
at the end of the Siege, is divided amongſt the officers employed in 
proportion to their rank (the commander excepted) who receives a 


gratification from the Maſter General, 
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pet, or breaſt-work: In the mean time the 
gunners * prepare the materials for the platforms. 
The breaſt-work ſhouid be 18 or 20 feet thick, 
and ſeven and a half high, lined with faſcines 
made for that purpole, well faſtened together with 
pickets or ſtakes. | 

There are generally 200 pioneers and 20 gun- 
ners at making a Battery of 10 guns, and for 
larger or ſmaller in proportion. As ſoon as a ſuffi- 
cient quantity of carth is thrown up to cover the 
gunners within, they make a imall Trench of five 
or fix Inches deep from one end to the other, in 
which they lay the firſt faſcine, and fix it well to 
the ground with pickets; the next is laid at the 
end of it, and is fixed to the ground in the ſame 
manner, and ſo continues to the end of the Battery, 
Then they begin another row at the top of the firſt, 
faſtened to it with pickets, taking care that the 
ends of the upper faſcines do not correſpond with 
thoſe underneath them, for which reaſon ſome 
faſcines are made ſhorter. than others. When the 
ſecond row 1s finiſhed, they lay a third, and con- 
tinue in this manner the work quite up to the top, 
obſerving to give it a little ſlope, that the faſcines 
may better ſupport the earth, and to turn the ends 
of the bindings inward, which gives a neatneſs to 
the work. 

When the faſcines are raiſed three feet above 
ground, there mutt either be left openings of two 
feet wide at proper diſtances for the embraſures, 
or the work may be carried up entire to the top, 
and the embraſures opened afterwards, by cutting 
the falcines with ſaws. 


In England theſe Works are done by the Engineers. 


D 4 If 


| 
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If the Battery happens to be flanked by any of 


the works of the town, the flanks muſt be cover'd 
by a parapet of 10 or 12 feet thick, and made in 
the ſame manner, and at the ſame time as the 
breaſt- work. 

The diſtance from the center of one embraſure 
to that of the next, is generally three fathoms or 
18 feet; ſo that a Battery of 10 pieces of cannon 
is 30 fathoms long on the inſide; the embraſures 
are two feet wide within, and about nine without, 
ſlanting outwards about a foot and a half. 

Whilſt the earth is throwing up for the parapet, 
the gunners ſhould lay the platforms, as ſoon as 
there is enough thrown up to cover them, begin- 
ning to lay five Joiſts or Sleepers longways from 
the parapet, ſecuring them on both fides with 
ſtakes ; then the Hurter is laid next to the parapet, 
which 1s a piece of timber about Six inches one 
way, and h:e the other; and after that the pianks 
of about tim ce inches thick. The earth muſt be 
well ramm'd betwist the joiſts, and round the edge 
of the platform, to make it ſtrong and firm. The 
piatforms are 15 fect broad be bind, 9 before, and 
18 long, with a ſlope forwards, of about nine or 
ten ii: ches, 

When there is a ſuflicient quantity of earth 
thrown up for the parapet, and ſmoothed, the gun- 
ners begin to open the einbrafures from within, 
leaving Always ſome earth before them as long as 
they Can, to cover them agaialt the fire of the 
2 5 

hey begin to plant two pickets, one within and 
the other without, to mark the center, or middle 
line of the embraſure, and then plant two more 
on each ſide, to mark the openings within and 
without: 
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without : This done, the earth within the embra- 
ſures is removed for the ſpace of 10 or 12 feet, and 
faſcines laid, well picketed, to ſecure the ſides of 
the embraſures; and when this is done, they make 
trenches on both fides, juſt wide enough to lay 
the faſcines, and leaving the ſpace of three or four 
feet in the middle, to cover them ; and when theſe 
faſcines are laid, and the guns ready to fire, the 
remaining earth in the embraſures is taken away, 
which is called U1a/#:ng the Battery. 

A ſtuft gabion is laid acroſs the embraſure on 
the inſide of the parapet, to keep off the muſket- 
ſhot; and the gunners generally make uſe of a 
piece of wood three inches thick, juſt fitting the 
inſide of the embraſure, for the ſame purpoſe, 
whilſt they are loading or cooling the pieces. 

They alſo make uſe of an Aim Frontlet, which 
is placed upon the vent field of the gun, when they 
point it, and which is a piece of a plank three 
inches thick, a foot long, and 7 or 8 inches high, 
with a round cavity underneath, to fit the outſide 
of the gun, and having a ſmall flit, to fee the ob- 
ject through it. 

About 20 or 30 yards from the Battery, towards 
the parallels, a Magazine is made, about three feet 
under ground, to hold the powder and loaded 
ſhells. Its ſides and roof are well ſecured with 
boards, to prevent the earth from falling in; a door 
is made to it, and a double trench or paſſage is ſunk 
from the magazine to the Battery, one to go 1n, 
and rhe other to come out, to prevent confuſion, 

It the paſiages leading to the magazines are pret- 
ty long, there might be traverſes made in them, 


to prevent the plunging into them by the Ricochet 
batteries, 
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batteries, or they may be made from the ends of 


the Battery, and ſo turn in a curve line. 

If the Battery is more than of four cannons or 
mortars, there are generally two or three magazines 
made, the middle one being much larger than the 
others, and farther from the Battery. This large 
one is, as it were, the great or general magazine, 
from which the leſſer are ſupplicd upon occaſion ; 
it is prudent to have more than one, fo as not to 
have too much powder lodged together, leſt any 
accident ſhould happen. 

It were to be wilh'd, that the Batteries of can- 
non were raiſed five or fix feet above the level 
ground, to plunge the better into the works ; but 
when the ground 1 is not naturally high, it would 
be too much trouble to raiſe it ; tor which reaſon 
they are only made even with the level ground. 

As to the mortar Batteries, they differ from the 
BOO NO former, only in having no embraſures, 

and that the ſlope of "the breaſt-work 

is made inwards contrary to that of other parapets, 

their platforms are but fix feet ſquare and eight feet 

aſunder. Theſe Batteries may be ſunk in the 

ground, and the earth taken out ſerves to raiſe the 

arapet, which will ſhorten the work ; mortars 
may alſo be placed in the Parallels. 

The bombardiers plant two pickets or ſtakes on 
the parapct in the direction of the object, which 
ſerve them to lay the mortars by, as they have no 
fight of the object itſelf. 

In England the mortar-beds are made fo very 
large and heavy, that no plaiforms are required ; 
but whether it is the beſt way or not, we ſhall 
leave it to the judgment of the Commanders of Ar- 


tillery. It is certain where the ground is hard and 


firm, 
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firm, the Battery is ſooner made; but the beds and 
' mortars together, being very heavy, are not eaſily 
removed from one place to another, and require 
much trouble to manage them; and when the 
ground is ſoft, the ſhock of the mortar in firing, 
makes the direction of the ſhell very uncertain, 


Of. the S Ap. 
Have obſerved, that when the Approaches 


are advanced ſo far as the ſecond Parallel, 
the fire of the Beſieged becomes too dangerous to 
go on uncovered, tho' it is ſuppoſed, that all or 
moſt of the guns are diſmounted by that time; 
otherwiſe it would be impoſlible to proceed farther, 
for which reaſon I ſhall here ſhew how to pro- 
ceed under cover, tho' with ſomewhat leſs ſpeed, 
yet with greater ſecurity, than when uncovered. 

The advantage of this work 1s, that it 44 
may be continued day and night, ſince * . 
the workmen are covered vn the flank by gabions 
filled with earth, and faſcines over them, and on 
the front by mantlets or ſtuft gabions, which they 
roll before them as they advance. 

The ſappers are divided into brigades of eight 
men each, to relieve one another, and theſe bri- 
gades are ſubdivided into four and four; ſo that 
whilſt four of them carry on the work, the other 
four furniſh them with the neceſſary materials; 
and when the firſt four are tired, the others re- 
lieve them, the firſt furniſhing thoſe 1n their turn 
with materials. 

The Engineers ſhews the firſt ſapper where 
to make an opening in the Trenches, and gives 
him directions; then he begins by making _ 
or 


rar Dru 


for the mantlet or gabion, and ſets the firſt 
gabion with the points upwards to place faſcines 
on them afterwards; he then fills it with earth, 
giving it every now and then a blow with the ſpade 
or mallet to ſettle the earth; when this gabion 
1s filled, he advances the mantlet or ſtuft gabion, 
to make room for another, which he places by 
means of the iron hook and fork deſigned for that 

urpoſe ; and this he may do without expoſing 
himſelf. When this gabion is filled, he places 
another, and fo on; then the ſecond ſapper fills 
the interval betwixt the gabions with ſand bags fill'd 
with earth, or with ſap faggots. 

The firſt ſapper makes a Trench of 18 inches 
deep and as wide, the ſecond makes it ſix inches, 
and widens it as much; the third makes it ſix inches 
more, and widens it as much; and the fourth does 
the ſame; ſo that all four together make a trench 
of three feet wide, and as much in depth; the 
earth of which will ſerve to make a parapet ſtrong 
enough to reſiſt muſket-ſhot. 

When a ſufficient number of gabions are placed, 
the third and fourth ſappers lay two faſcines over 
them, and preſs them down, ſo that the ſtakes of 
the gabions may keep them firm; then another 
is laid over the former, and faſten'd to them with 
pickets. 

When the firſt ſapper is tired, he retires behind, 
and the ſecond takes his place; they continue thus 
alternately to relieve each other, that they may e- 
qually ſhare the danger and labour. 

As this work is carried on with all poſſible ſpeed 
and diligence, in two or three hours, the ſappers 
will be tired; then the other four of their Brigade, 
Who furniſhed them with materials, take their 

places, 
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places, and continue the ſap in the ſame order and 
manner as the firſt ; who furniſh the others in their 
turn with the neceſſary materials: Theſe four be- 
ing tired, the others take their place, and fo on 
© alternately, till the Brigade is reliev'd, which ought 
to be done every fix hours. 

Not only both Approaches at the right and left 
are carried on at the ſame time, but alſo the ſecond 
Parallel to the right and left of theſe Approaches; 
and when thoſe who work in the Parallel come to 
the capital produced of the ravelin, the Approaches 
to the ravelin are alſo carried on at the ſame time, 
| ſo that the ſappers work in five or fix places at 
once; and ſpecial care ſhould be taken that they 
do not want any thing neceſſary, that the work may 
be continued with all poſſible ſpeed, and without 
interruption. 

When this work is carried on to ſome diſtance, 
other workmen are ordered to widen the ſap to 12 
feet, and from thence forward it changes it's name 
of ſap to that of Trenches. 

As this kind of work is dangerous, and requires 
ſkill in the workmen, they are paid according to 
meaſurement, more or leſs, in proportion as it is 
dangerous, from half a crown a fathom in length, 
to two guineas; and if there are any kili'd, the 
ſurvivors of the Brigade receive their pay; by which 
means it has fometimes happened that one or two 
men have received the pay of 24 at the rate of a 
guinea a-piece. And tho' this kind of work may 
ſeem to go on but ſlowly in compariſon to that 
which is carried on uncovered, yet by its continu- 
ance both night and day without intermiſſion, it is 


quick enough; beſides, as it is done with much 
leſs 
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leſs danger than the other, it is generally made uſe 


of as ſoon as the Approaches come to the ſecond 
Parallel. 


Of FARALLESS. 


ARALLELS are uſeful on account of their 

joining the two Attacs together, ſo as to afford 
mutual ſuccour to each other; they ſerve as places 
of Arms for the guards of the Trenches, who by 
that means are under cover, and at hand to ſupport 
the workmen upon all occaſions. The firſt Paral- 
lel is always made within 300 fathoms of the covert- 
way, whether the Trenches are opened nearer or 
farther from the place ; if it can be made nearer, it 
would be fo much the better. The ſecond 140 fa- 
thoms from the firſt; or if the garriſon is weak, it 
is often made cloſe to the glacis. Aſter the ſecond 
Parallel, the Approaches being ſo near that the Be- 
ſieged may ſally out whenever thev pleaſe, without 
any danger of their being cut off in their retreat, 
it is neceſſary to make at every firſt or ſecond turn 
of the Approaches, a kind of half Parallels, or 
places of Arms; ſo that a part of the guard being 
placed there, may be near at hand to ſupport the 
workmen in caſe of a ally or an alarm. 

The third Parallel is always made near, or upon 
the glacis, but when the Garriſon is very numer- 
ous, and have an active Governor, or when the 
Ricochet Batteries cannot be uſed on account of ſome 
river, moraſles, or the Town lying on a hill, or 
rifing g ground, much above the level of the coun- 
try; it is made within thirteen or fourteen fathom 
of the ſaliant angles of the covert- way; and as the 
ſallies of the Beſieged become more frequent than 
ever, this Parallel is on that account made wider and 

deeper, 
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deeper, as alſo with more care than the reſt of the 
works, eſpecially as the troops defigned for the At- 
tacs of the covert-way, and other out-works, are 
to be placed there ; for which reaſon, its parapet is 
made with ſteps, that the troops may march out 
in order of battle without confuſion. 

Sometimes it is neceflary to make a fourth Pa- 
rallel, within ſix or eight fathoms of the covert- 
way, eſpecially when the Garriſon is very nume- 
rous, or when all their Guns cannot be diſmounted, 
or when the Beſieged erect new Batteries by night, 
in the room of thoſe that were deſtroyed by day. 


Of  SAESIEL 


T has been ſhewn how the Approaches, and 

the other works are to be made, as far as the 
third Parallel, without mentioning any other ob- 
ſtruction from the Beſieged, than the fire of their 
Guns and ſmall Arms; but it is to be preſumed, that 
they will not be ſo remiſs as to ſuffer themſelves to 
be thus ſtreighten'd without making uſe of all the 
means in their power to prevent it, and to prolong 
the Siege. And as Sallies are one of the principal, 
they will not fail to attempt them, and endeavour 
to deſtroy the Trenches as often as they poſſibly can. 
It will not be improper therefore, to ſhew how to 
prevent the effects of them, and even to render 
them, if poſſible, advantagious to the Beſiegers. 

As the garriſon is but (mall in compariton to the 
Army of the Beſiegers, the Trenches are, or ought 
to be fo well guarded, as to be able not only to re- 
fiſt any Sally, even though compoſed of the whole 
garriſon, but alſo to repulſe them with the utmoſt 
vigour, and a conliderabie loſs; a Sally therefore 
never ſucceds but by ſurprize; ſo that if the Be- 

ſiegers 
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ſiegers are upon their guard, eſpecially when the 
head of the work is at ſome diſtance from the place, 
it will hardly be poſſible for the Beſieged to under- 
take any thing againſt the Trenches. But ſhould 
they be ſo inconſiderate as to Sally out, notwith- 
ſtanding that the Beſiegers are appriſed of it, it will 
undoubtedly turn to their great diſadvantage and 
confuſion. The intent of Sallies is to fall upon and 
deſtroy a part of the Approaches not quite finiſhed, 
or not well ſupported, to nail up the Guns upon 
the Batteries, or to ſurprize a part of the guard in 
the Trenches; for which reaſon ſpecial care muſt 
be taken to watch and look out ſo well, that the 
enemy may not approach unperceived; and as ſoon 
as they are heard or ſeen, the workmen. at the head 
of the Trenches are ordered to retire, and notice is 
given to the guard both in the Parallel, and in the 
Approaches, to be ready to receive them with a 
ſmart fire, which being well executed, will not fail 
of putting them in confuſion, and then they muſt 
be immediately charged both in front and flank, 
taking care however not to purſue them too far, 
for fear of the fire from the covert-way, and other 
out- works of the Place, as ſoon as the enemies are 
under cover; the garriſon generally waiting for ſuch 
an opportunity. | 

Notwithiianding all the care that can be taken, 
the private men will be remils in their duty ; and 
therefore, an officer, ſerjeant, or corporal, ſhould 
continually watch over the centries, who are poſted 
to prevent a ſurprize; eſpecially in a dark or rainy 
night, or early in the morning when the ſoldiers are 
fatigued, and ſo leſs upon their guard; it being 
chiefly at thoſe times that the enemy undertakes 


thoſe Sallies. 
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The works become more expoſed to be inſulted 
in proportion as they approach the Town; for which 

reaſon no work ſhould be undertaken without be- 
ing well ſupported, and for that pur poſe, as already 
ſaid, the places of Arms are made ; from thence 
the works are maintained till ſuch time that the third 
Parallel is quite finiſhed, which will ſo ſtreighten 
the Beſieged, as not to be any longer in a condition 
to Sally without the utmoſt danger. 

Sallies are never made in the day-time, but by a 
preſumptuous enemy; for then they are eaſily re- 
pulſed, unleſs the garriſon is very numerous, or the 
Army of the Beſiegers fo weak, as not to be able to 
furniſh a ſufficient guard for the Trenches ; in ſuch 
caſes a General ought to conſider whether he is in 
a condition to continue the Siege. 

A garriſon may be in a ſtate to inſult or attac the 
Trenches after having received a ſtrong reinforce- 
ment, or when the Beſiegers are obliged to fend a 
conſiderable part of their Army upon ſome other 
enterprize. It is then at the option of the General, 
either to continue or raiſe the Siege; if it appears 
that the Army ſuffers greatly w ithout any certainty 
of taking the Place, he ought to retire. 

But ſuppoſe that meaſures have been fo well con- 
certed by the General, as to prevent in all appear- 
ance the danger of being diſappointed ; then if par- 
ties of 10 or 12 men headed by a ſerjeant, are or- 
dered to range in the night between the Trenches 
and the Town, to wach, and to diſcover the 
enemy, in caſe they come out, and give notice 
to the guard of the Trenches ; this will defeat their 
defign, Theſe men muſt lie on their faces as near 
the covert-way as poſfible, remaining in profoun 


ſilence till they hear or perceive ſome motion, then 
E ſend 
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{end one of them immediately to the guard, whilſt 
the reſt continue there as long as they can be con- 
cealed, to ſee which way the enemy direct their 
courſe, and then retire, This may be eafily exe- 
cuted without much danger, and will ſecure the 
Beſiegers from all ſurpriſe. 

When the works are advanced to the third Pa- 
rallel, and before that Parallel is finiſhed, if the 
enemy ſhould then Sally out on a ſudden, and fall 
upon the workmen, they muſt be ordered to 
retire, to let the guard fire briſkly upon them, 
without minding the overturning a dozen or two 
of gabions; for the galling fire of the ſmall Arms, 
will ſoon oblige them to retire, and then the work- 
men mult return inſtantly and repair their works, 
which may ſoon be done; whereas the Beſieged are 
not in a condition to repair their loſs lo quickly. 


Of the LoDGMENT on the GLacis, and taking of 
the COVERT-WAY. 


Pr. X. F T has been fſhewn how the Approaches 

1 are conducted as far as the third Parallel; 
but as it is hardly poſſible to proceed any farther, 
without being ſeen or enfiladed by ſome work or 
other of the Town ; it is neceflary to make the 
Trenches from thence forward, much deeper than 
before, with traverſes in them, from diſtance to 
diſtance; by which the enfilades will be prevented 
in part, tho' not entirely. 

The figure of theſe kind of Trenches varies ac- 
cording to the different circumſtances or poſition of 
the works which defend the glacis : Sometimes they 
are made partly with ſhort turns, or Zig-zags, like 
the former, and the reſt with a direct ſap over px 

ridge 
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ridge of the glacis, before the ſaliant angles of the 
covert-way, or otherwiſe, by making a large oval 
traverſe, as in this Plan; and then they are carried 
directly forward over the ridge of the glacis as 
aforeſaid, in the following manner, 

Two ſappers roll each a mantlet, or ſtuft gabion 
before them, each carrying on a ſap, one on one 
fide of the ridge, and the other on the other, 
ſo that the interval between the Parapets may be 
ten or twelve feet; and then they make traverſes 
from diſtance to diſtance of about eight or ten feet 
thick, with a paſſage round each end, covered by 
two or three gabions, 

This work is called Daulle Sap, the Plan 
of which ſee in Plate V. When it is advanced 
within thirteen or fourteen fathoms of the ſaliant 
angles of the covert-way, that is, within throw of 

renades, two branches are made to the right and 
to the left, ſuch as a, which M. Vauban calls Ca- 
valliers of the Trenches: They are nearly perpen- 
dicular to the produced branches of the covert- 
way lo as to enfilade them, of about twenty fa- 
thoms long, eighteen feet wide, with their Parapets 
raiſed by three ranges of gab:ons placed in ftleps- 
faſhion, ſo that from thence the covert-way may be 
plunged into every where; they have little turns at 
the end, to prevent being enfiladed by the places of 
Arms in the re-eatring angles. 

M. Vauban judiciouſly obſerves, that the Ap- 
proaches carried along the ridge before the ſaliant 
angles are only enfiladed by three or four men 
placed in tiioſe angles, and therefore this is the ſe- 
cureſt place to make the Approaches. From theſe 
places of arms or Covaiizers, the double ſap is con- 
tinued quite up to the angtes of the covert-way, in 

E 2 the 
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the ſame manner as beſore; and to prevent the 
enemy from throwing ſtones and grenades into 
them, they muſt be covered with blinds and faſ- 
cines. 

When theſe Cavalliers are once finiſhed, it will 
be dangerous for the enemy to remain any where 
in the covert-way, except behind the traverſes, as 
they will be every where elſe ſeen and enfiladed 
from them. I ſuppoſe that the Ricochet Batteries 
are playing continually into the covert-way, and 
adjacent works, whilſt the lodoments are carried 
on upon the glacis, otherwiſe the enemy will ob- 
ſtruct them to ſuch a degree, and fire upon them 
fo briſkly, that it would be almoſt impoſſible to 
advance a ftep. Here a gallant Governor may with 
the greateſt advantage oppoſe tne Beſiegers, and 
diſpute every inch of ground to the laſt, as being 
10 near the covert-way, where his troops may do 
them great miſchief with little or no danger, were 
it not for the Ricochet Batteries, and conſequently 
this is the place where the Beſiegers may make the 
beſt uſe of thoſe Batteries. 

The Approaches being advanced to the ſaliant 
angles of the covert-way, a large oval traverſe r is 
made, ſo that the trench round it may take in a 
part of that angle, by which the enemy may be 
drove out of that place; from whence the Trenches 
are continued both ways along, and withia three 
fathoms of the covert-way towards the places of 
Arms. | 

The faliant angles of the covert-way being taken, 
and lodgments made in them, the Beſieged mult 
be drove from behind the traverſes next to them; 


by piercing into the paſſages behind them, from 
the 
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the oppoſite Trenches, and making lodgments there, 


which are afterwards carried round the angle of 


the counter-ſcarp. This done, there will be no 
place left to the Beſieged in the covert- way beſides 
the places of Arms at the re-entring angles. 

When the Trenches are advanced to about two 
thirds of the way, branches are carried on both ſides - 
of the places of Arms, ſo as to meet, and that both 
together make a right line nearly, in which Bat- 
teries, ſuch as b, for throwing of ſtones are made; 
which, when finiſhed, will ſerve to drive the Be- 
ſieged out of the oppoſite places of Arms. But 
when there are ſtone redouts in theſe places, which 
are covered, the ſtones will have no effect on them, 
and therefore ſhells muſt be thrown to ruin them, 
which when done, a detachment of about 200 gre- 
nadiers is ſent to attac the Places of Arms ſword 
in hand. So ſoon as the Beſieged are retired, 
workmen headed by Engineers are ſent to make 
lodgments in them, which are afterwards joined to 


thoſe on the glacis, as likewiſe to thofe which are 


carried round the places of Arms. 

If the garriſon is ſtrong, and the Governor has 
courage and conduct, he will not let the Beſiegers 
make theſe lodgments quietly, but on the contrary, 
will return as often as he can, to diſturb and de- 
ſtroy them, till they are quite finiſhed, and a ſuf- 
ficient number of men placed to detend them. 

Theſe · places of Arms being once taken, and the 
lodgments in them finiſhed, the Beſieged will hard- 
ly venture to return any more ; Batteries are made 
along their gorges, in a round form, to fire upon the 


tenailles, curtain, and the faces of the oppoſite 
Baſtions. 


E 3 Of 
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Of M1NEs. 


HE Art of Mining being independant of the 
Attac and Defence of Places, I ſhall treat of 
it more diſtinctly afterwards, and only mention here 
a few particulars, ſo far as relates to the Attac, 
without entering into the manner of loading and 
making the Mines, | 
W hat has been faid relating to the works made 
on the glacis and covert-way, is only with regard 
to thoſe above ground, and to the reſiſtance the 
Beſiegers meet from the enemy in thoſe works. But 
as there are few Places which have no Mines, and 
when the Beſieged are obliged to yield to the ſupe- 
riority of the Beſiegers, both in men and guns, 
and all hopes of recovering the loſt works, they 
will not fail to ſpring their Mines, as the laſt 
and only reſource leſt to retard the progreſs of the 
enemy ; and thereby blow up both them and their 
works; by which they oblige the Beſiegers to attac 
thoſe works again, and make new lodgments there- 
in, which they thought ſecure before. It is there- 
fore neceſſary to ſhew how to find out their Mines, 
to prevent their effect, or deſtroy the greateſt part 
of them, and ſo be upon a par with the Beſieged 
in that reſpect. | 
To effect this, ſhafts or pits are ſunk in or 
near the third Parallel, of 7 or 8 feet ſquare, and 
about 18 or 20 deep, if the ground will permit it; 
from thence galleries are carried on towards the 
covert-way, of 4 feet wide, and 5 high, endeavour- 
ing to meet with thoſe of the enemy, by boring 
the ſides, bottom, and roofs of theſe galleries with 
a long iron needle or augre, from time to time, to 


find 
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find out whether the enemy's galleries or miners 
are near; if they are found to be underneath, 
an opening is made down into them, and live 
ſhells thrown in, either to drive them out, or de- 
ſtroy them; if on the contrary they are found to 
be above, a ſmall mine muſt be made to break 
them ; but if they are at one or the other fide, no- 
tice muſt be taken whether they approach or re- 
cede. In the firſt caſe, a hole is made, and a 
piſtol clapt in it, ready to fire at them, ſo ſoon as 
they are within reach; and in the ſecond caſe, a 
allery mult be carried on towards them, within a 
ſmall diſtance, and then a ſmall Mine ſhould be 
made, to burſt their gallery, and deſtroy the miners. 

The Beſiegers ſhould carry on their galleries di- 
rectly under their works above ground, to ſecure 
them from the enemies Mines; and if thoſe of the 
Beſieged are not diſcovered, as it may eaſily hap- 
pen, branches are made on the right and left, with 
ſmall Mines at the ends of them, which bein 
ſprung, will hardly fail to deſtroy molt of the Be- 
ſieged's Mines and Galleries. 

Notwithſtanding all the care that may be taken, 
it is not to be preſumed, that all the Mines of the 
Beſieged ſhould be rendered ineffectual, and there- 
fore, ſo ſoon as they ſpring any of them, workmen 
are immediately ſent to lodge themſelves in the pits. 
If water could by any means be conveyed in the 
Beſieged's galleries, it would effectually ſpoil them, 
as it happened at the Siege of Turin, where many 

Mines were rendered uſeleſs that way. 

The Beſieged generally place Mines within 4 or 
5 fathoms of the covert-way where they know that 
the Beſiegers will lodge themſelves, not daring to 


make them nearer, for fear of breaking the Palli- 
E 4 ſades; 
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ſades; the Beſiegers ſhould therefore make Mines 
thereabouts alſo, to render the others uſeleſs, and 
thereby make partly their own lodgments. This 
precaution ſhould in my opinion be taken wherever 
there is a ſuſpicion of any Mines of the Beſieged, 
which conſequently would prevent any great miſ- 
chiet from them, eſpecially as their effect is but in- 
conſiderable, except directly upwards only. 

The Beſieged will endeavour alſo to the ut- 
moſt of their power, not to part with an inch 
of ground till conſtrained by the laſt neceſſity; and 
when they have done all they can above ground, 
to maintain it, will at laſt ſpring their Mines; for 
which reaſon the Beſiegers ſhould act with the ut- 
moſt caution, not to be ſurprized, and to get ma- 
ſters of as much ground with as little loſs as poſſible. 

If notwithitanding all that has been ſaid about 
taking the covert-way, the Beſieged ſtill keep their 
ground, in the places of Arms, and behind the 
traverſes, the Beſiegers muſt endeavour to oblige 
them to ſpring their Mines near the ſaliant angles, 
or elſe ruſt make Mines there themſelves, and blow 
them up; and ſo ſoon as this is done, fend work- 
men iinmediately to make lodgments in their ruins, 
ſecuring thole, as much as poſſible, which are join- 

ed aſterwards to the double ſaps on the ridge before 
the ſaliant angles, and particular care mult be taken 
to make traverſes every where, to ſecure them from 
being enfiladed. When theſe lodgments are ex- 
tended to the traverſes next to the ſaliant angles, 
and the enemy ſtill keep their ground behind them, 
as there can be but few under cover there, a party 
of grenadiers muſt ſet upon them on a ſudden to 
drive them away, ſword in hend; this done, ſome 


of theſe grenadiers ſhould dr to find out 


the 
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the entrance of the Beſieged's galleries, and cut off the 
matches, to render them uſeleſs; in the mean time 
workmen are ſent to lodge themſelves in the paſſage 
round the traverſe, and from thence carry a lodg- 
ment round the counterſcarp before the ſaliant 
angles, till they meet each other; theſe lodgments 
muſt be made very deep, and cover'd with blinds 
and faſcines, to prevent the effect of the grenades 
and ſtones that may be thrown in them by the Be- 
ſieged. 

Whilſt this is doing, the cannons and mortars 
muſt inceſſantly fire upon all the defences of the 
Place, endeavouring to ſilence the fire of the Be- 
ſieged, and to drive them, if poſſible, from behind 
the parapets of the faces of the oppoſite baſtions 
and ravelins. 


ATTAC of the Covxxr-WAr, ford in hand. 


HEN a Town is not ſtrongly garriſoned, 
or the General thinks the foregoing method 
too tedious, the Attac may be made as follows. 
The third Parallel in this caſe ſhould be made at 
leaſt as forward as the midway of the glacis, hav- 
ing its parapet made ſtep-faſhion, as before, that 
the troops deſigned for the Attac may pals eaſily 
over it, without any confuſion. A great quantity 
of faſcines, gabions, and other materials, muſt be 
got ready, and placed at the back of this Parallel. 
A ſtrong party of grenadiers is ordered, and placed 
in this Parallel, five or fix deep, and the workmen 
behind them on the reverſe of the Parallel, having 
their tools and materials by them. Likewiſe all 
the adjacent parts of the Trenches mutt be well 


furniſhed with troops to ſupport the grenadiers, if 
there 
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there is occaſion, and fire wherever the enemy 
appears. The grenadiers muſt be provided with 
hatchets to cut the palliſades, in caſe the guns 
i, ſhould not have broke them. 
r Before the Attac is made, the guns and mortars 
ö are to fire briſkly for ſome time at all the defences 
| of and into the Covert-way, to drive the Beſteged 
| from thence, and to break the palliſades, if poſſible, 
9 and to plough the ridge of the glacis in ſuch a 
1 manner, as the troops may enter the Covert-way 
ft without much difficulty; then the guns ceaſe, 
| to cool, When this is done, the fignal is given 
for the Attac, upon which all the troops begin to 
move, and paſſing quickly over the parapet of 
the Parallel, march directly to the Covert-way, 
which they enter either thro' the fally-ports or 
paſſages made by the guns, or elſe the grenadiers 
cut down the paliſades with their hatchets; and 
being entered charge the enemy ſo vigorouſly as 
to oblige them to retire ; then the Engineers ſet 
tne workmen about making a lodgment on the 
ridge of the glacis, oppoſite to that part of the Co- 
vert-way which the Beſieged have abandoned. 
Theſe lodgments are made with gabions and faſ- 
cines, in the fame manner as the ſaps; and traverſes 
are made every where to prevent the enfilades. 
The troops keep behind the workmen, and kneel 
down, till the lodgment is fo far advanced that they 
may retire into it. Whilſt this is doing, the Bat- 
teries fire continually upon all the defences of the 
Covert-way, either to filence or abate the fire of 
the enemy, as much as poſſible, and to oblige them 
to think more of their own ſafety, than oppoſing the 
Beſiegers. L 
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If the Beſieged ſhould return to the charge, as 


| probably they will, and overthrow the work and 
maintain their ground, nothing but a ſuperior force 


can make the Befiegers maſters of the Place. 


When the Beſieged find that they cannot poſſibly 


hold out any longer, they will ſet fire to their Mines 
and retire ; upon which workmen are immediately 
| ſent to make a lodgment in their ruins, which is 
| afterwards joined to the reſt of the Trenches. 


This was the manner of attacking the Covert- 
way formerly; but ſince M. Yautan, by his great 
experience and knowledge, has brought the Art of 


Attac and Defence to ſo great a perfection as it 


now is, the Covert-way has very ſeldom been taken 


| ſword in hand. His chief ſtudy being always to pre- 
| ſerve the troops as much as poſſible, and never to 


expoſe them to any danger, without the utmoſt 


| neceſſity, 


Yet, when a garriſon is but weak, and the 


Army of the Beſiegers very ſtrong, the guns of the 


Beſieged may be ſilenced, and the paliſadoes torn to 
pieces by the Batteries Ricochet; in ſuch caſes 


the Covert-way may be attacked with open force, 
| ſword in hand, and that without much danger; 
but if the garriſon is ſtrong, and commanded by a 


Governor who knows his buſineſs, it would be im- 
prudent to make ſuch an Attac; for it would prove 
one of the moſt bloody actions of the whole Siege. 

The French loſt 3000 men in the Attac of the 


Covert-way, ſword in hand, in the laſt Siege of 
| Fribourg in Briſgaw, 
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BATTERIES on the COVERT-WAY. 


II E Beſieged being drove out of the Covert- 
way, the next thing to be done is erecting 
Batteries, to make a Breach, and ruin the defences. 
As the ravelin C is to be attacked firſt, and 
Pr. X. is flanked or defended by the faces of the 
baſtions A, B, oppoſite to its ditch; the 
firſt Batteries to be made are thoſe marked E, F, 
the former to ruin the defence of the ditch, and 
the latter to make a breach in the ravelin. Each 
of theſe Batteries ſhould contain four or five twenty- 
four pounders at leaſt: ſometimes the Batteries 
F, F, which batter the ravelin, are alſo uſed to 
batter the faces of the baſtions A, B; but as this 
cannot be done without battering the ravelin too 
near the ſaliant angle, it will be much better to 
erect Batteries for that purpoſe. 
If the faces of the baſtions, which defend the 
ditch of the ravelin, were well enfiladed by the 
Ricochet Batteries, there will be no occaſion for the 
Batteries E, E. 
Wyhilſt theſe Batteries are erecting, others allo, 
2s G, H, muſt be made to ruin the flanks of the 
baſtions A, B, of as many guns as can be placed 
oppoiite to them, as alſo ſome to batter the oppoſite 
faces. | 
It is to obſerved, that the beſt place for making 
breaches, both in the ravelin and baſtion, 1s about 
15 ſathoms from the ſaliant angle; fo that batter- 
ing on both fides of the angle, the breach will be- 
come {pacious and large; whereas, on the con- 
trary, it the breach were made too near the angle, 
it would become too ſmall and incommodious. 
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The Batteries made in the gorges K of the places 
of Arms, ſerve to fire obliquely at the faces, cur- 
| tains, and tenailles, as mentioned already, or to 
place mortars, for throwing ſhells and ſtones into 
the works. 

When theſe Batteries are erected, paſſages over 
the trenches are made to bring the guns there ; 
which when done, are again opened, ſo as not to 
interrupt the free paſſage of the Trenches. 

All theſe Batteries are made on the ridge of the 
glacis, within three fathoms of thecovert-way, which 
interval ſerves to make the parapet or epaulement; 
and as the guns, which are to make a breach, 
| ſhould fire as low as the bottom of the ditch, the 
embraſures muſt be made ſloping downwards ac- 
cordingly. The guns intended to make a breach 
ſhould always fire together, or in ſalvos, and as 
nearly in the ſame place as pothible, and continue 
ſo till the wall is quite pierced, which may be 
known by the earth's falling. They muſt begin 
firing at firſt as low as they can, and batter the 
wall nearly in a horizontal line, as far as the Breach 
is intended to be made; afterwards fire ſomething 
higher, in the ſame manner as before, and continue 
ſo to do, till the wall tumbles down ; for ſhould 
they fire at firſt too high, the rubbiſh would cover 
the Jower part of the wall, ſo as not to be broke 
afterwards, and the Breach would thereby become 
impracticable. 

It was formerly the cuſtom, to load the battering 
Pieces with a quantity of powe der, equal to half the 
weight of the ſhot; but experience has ſhewn that 
one third of the ſhots weight, and perhaps leſs 1s 
ſufficient. For the French uſed no more in the laſt 
war; and it is manifeſt that a ſhot with a very great 
velocity, 
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velocity, enters the wal] without ſhaking it, whereas 
it the velocity is juſt ſufficient to enter the wall, it 
makes a larger hole, and ſhakes it very much at the 
ſame time. This 1s confirmed by experience; for 
if a ſtone is thrown againſt a window or any other 
glaſs, it will break it into many pieces, but a piſtol 
ſhot will only make a ſmall hole without breaking 
it into pieces. 

It has likewiſe been found, that battering- pieces 
need not be ſo heavy as they have been made 
hitherto; for inſtead of making a twenty-four 
pounder to weigh 5 100, if it weighs 2400 it is 
ſufficient to reſiſt all the firing in a Siege, which di- 
miniſhes both the charges, and the trouble of bring- 
ing them to the Battery, conſiderably, as ſhewn in 
my Treatiſe of Artillery. 

The modern and the ſhorteſt way to make a 
Breach, is to pierce the wall with guns, ſo as to 
make a hole for two or three miners to lodge them- 
ſelves in it, who are ſent over the ditch, as ſoon as 
it is dark, in boats, if the ditch is full of water, and 
make three or four ſmall Mines under the parapet, 
which when ſprung, will at once make a Breach 
ſufficiently large, and wanting nothing but to be 
Cleared, in order to make an Aſſault. 

As the Beſieged will not fail endeavouring to 
deſtroy the Batteries near the covert-way, where 
they have generally mines ready made, it would be 
prudent to make galleries quite round them, either 
to deſtroy thoſe mines, or to render them uſeleſs. 


DesceEnTs and PasSAGEs cover DITCHES. 


Hilſt the Batteries on the glacis are erecting, 
VV preparations are made for the p-f{[ige over 
the ditch of the ravelin ; which may be dry or 
| wet; 
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wet; and either of them requires a different man- 
ner of paſſing. I ſhall explain both ways ſeparate- 


ly in their order. 
If the ditch is dry and pretty deep, the deſcent 


is made by galleries, or a covered ſap, under- 
ground, having its entrance about the middle of 


the glacis, and coming out near the bottom of the 
ditch, oppoſite to the Breach ; theſe galleries are 


made with wooden frames, and boards to 
| ſupport the earth at the ſides and roof, and Pr. XI. 


to prevent its falling in. 
To find the flope of the deſcent, ſo as to 
come out nearly at the bottom of the ditch, 


its depth muſt be taken near the counterſcarp 


with a plummet, and the diſtance from the en- 
trance of the gallery to the ditch muſt likewiſe 
be meaſured ; then the horizontal diſtance of any 
part from the entrance muſt be to the vertical 
deſcent, as the length of the diſtance from the 
ſaid entrance to the ditch is to its depth. 
For inſtance, if the depth of the ditch is 30 feet, 
and the diſtance from the entrance of the gallery 
to the ditch 120, then by advancing four yards, 
the ſlope muſt ſink one; as 120 is to 30, ſo is 
four to one. But if the ditch be only 12 or 15 
feet deep, then, inſtead of a gallery made under- 
ground, the deſcent is made by a ſap only, begin- 
ning in the covert-way, funk in proprotion as it 
advances, ſo as to come out nearly at the bottom 
of the ditch. The ſides of this ſap are alſo ſecur- 
ed from falling in by boards and ſtakes, and covered 
with blinds and faſcines. 

The Beſieged will endeavour to diſturb this 
work, by frequent ſallies, and by throwing ſtones, 
ſhells, grenades, and whatever elſe may ſerve their 

purpole ; 
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purpoſe ; eſpecially at the entrance into the ditch, 
The Beſiegers muſt therefore take ſuch precautions 
as may render thoic endeavours ineffectual, which 
may be done by throwing ſhel's and ſtones from 
their Batteries, and grenades from the adjacent 
works into the ditch, and wherever the enemy ap- 
pers; and alſo to fire at them with cannon and 
ſmall arms; and as they are ſuperior both in reſpect 
to men and artillery, they will, in ſpite of all ob- 
ſtruction, be able to continue their work. ; 

When the Deſcent is made, the paſſage is conti- 
nued with ſapping, and the fide next to the place 
is covered with a ſtrong parapet. 
| There are generally two or three deſcents made 
into the ſame ditch, at once, to help and ſupport 
each other; and as the Beſieged frequently make 
uſe of ſmall mines to blow up the ſaps, and fally 
out at the ſame time, to deſtroy or retard the 
work, ſome companies of grenadiers are placed 
near at hand, to fall upon them as ſoon as they 
appear, the Batteries playing continually at all the 
defences of the place, that thoſe within may have 
enough to do to think of their own ſafety, without 
being in a condition to annoy the works of the Be- 
ſiegers. 

Paſſages are made on both ſides of the ravelin, 
as may be ſeen in Plate X. ſo that the Beſieged be- 
ing aſſaulted on both ſides at once, with a great 
number of men, and thereby overpowered, they 
will be obliged to retire, and leave the Beſiegers 
maſters of the Breach. 

If the ditch is wet, and within three or four feet 
full of water, the deſcent muſt begin near the 
Counterſcarp, ſo as to come out pretty near even 
with the ſurface of the water, It is made with a 

coveted 
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covered ſap in the fame manner before de- 

ſcribed, and a great quantity of faſcines Pr. XII. 
are thrown into the ditch, with ſtones or 

ſome other heavy materials faſtened to them, to 
make them fink to the bottom, and to prevent their 
being carried away by the current, if there is any. 
When as many are thrown in, that they come a- 
bove the water, tne ſappers range them into beds, 
with their forks and hooks, as well as they can ; 
then they throw earth upon them, and make them 
ſmooth and fit to walk conveniently over. The beſt 
means to haſten a work is, to place a good number of 
men, at four or five feet diſtance from one another, 
to forward the faſcines and other neceſſary materials 
from hand to hand, which will prevent all that 
confuſion, that would otherwiſe be unavoidable, 
in the paſſing and repaſſing of ſo many men. 

A ſtrong parapet of faſcines and ſand-- bags filled 
with earth 1s raiſed on the fide next the place, and 
it the paſſage ſhould happen to be over-l»oked or 
plunged into by any part of the place, the foremoſt 
workmen muſt be covered with a great heap of 


faſcines, which are puſhed forwards as the work 


advances; and as fait as the paſſige goes on, it 
muſt be covered overhead with blinds and faſcines, 
having earth thrown over them only as far as is 
neceſſary. 

But if the ditch is full of running water, the paſ- 
ſage will be more difficult; for beſides the precau- 
tions mentioned before, the faſcines muſt be loaded 
with beds of ſtones, heavy pieces of wood, and 
other materials, to prevent their being carried away 
by the current, and as ſoon as the work appears 
above water, the faſcines muſt be fixed, by driving 
long ſtakes thro' them into the bottom, 
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Note, If the current of the water is ſo violent as 
when ſtopped to occaſion ſuch ſwellings as might 
overturn tne works in the ditch, then when the paſ- 
ſage is advanced within 15 or 20 feet of the Breach, 
pieces of timber are laid a-crols, and ſtrong planks 
over them, by which means a paſſage is preſerved 
tor the current, and the works are ſecured. 


ATTAC of the RAvELIN. 


HILE the deſcent and paſſage over the 
ditch are going forward, the Breach is 
making likewiſe, ſo that they are both finiſhed a- 
bout the ſame time. If the Breach is made with 
cannon, care muſt be taken to begin to break the 
wall at the bottom of the ditch, as was obſerved 
before in ſpeaking of the Batteries. The wall be- 
ing broke down, as far as is neceſſary, the counter- 
forts muſt be beat down likewiſe, which as they 
advance farther into the earth than the wall itſelf, 
it will be ſooneſt done by firing at them obliquely, 
But if the Breach is made by ines; which 1s the 
ſhorteſt way, the wall muſt be firſt pierced with 
cannon, and then miners fent to enter into the hole, 
as above. 

The Breach being made, and the ground levelled, 
materials and tools at hand, the troops for the Aſ- 
fault are ordered to be in readineſs at the firſt no- 
tice, and others ready to ſupport them in caſe of 
need; the guns and mortars are ordered to fire 
briſkly on all the defences of the Place, which 
flank the front attacked, both directly and enfilad- 
ing them by the Ricochet Batteries; and a great 
number of ſhells and ſtones are thrown into the 


ravelin and its defences, Thus having continued 
for 
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for ſome hours, the ſignal is given for ceaſing to 
fire; then the grenadiers march to the Aſſault, 
charge the enemy vigorouſly, and oblige them 
to retire ; after this the workmen, headed by an 
engineer, advance to make a lodgment on the up- 
per part of the Breach, which when partly done, 
the troops retire behind it, ready to repulſe the 
Beſieged if they ſhould return, which it is preſumed 
they will not fail to do ſo long and often as they 
can: but when this lodgment is once fo far ad- 
vanced, as to be in a condition of receiving a good 
number of troops, the Beſieged will have it no 
longer in their power to ditturb them by ope 
force, and therefore they will make uſe of their 
Mines, as the laſt reſource left them, if tl ey have 
not been prevented before-hand ; either to blow up 
the lodgment, or any other place where they per- 
ceive a body of men. 

When the ditch is dry, the Beſiegers may pre- 
vent the effect of the Beſieged's Mines, by ſending 
ſome ſtout grenadiers, \ with | promiſe of paying them 
well, from the lodgment on the counterſcarp, thro' 
the ditch round the ravelin to its gorge, at the ſame 
time the Aſſault is making, to diſcover their en- 
trances, and to cut off the match, whereby the 
Mines will become uſeleſs. 

Another way, and more in uſe, to get poſi leihon 
of the Breach is, by ſending two or three ſappers 
to the extremity of the Breach next to the place, 
where is generally room behind the Wend of the 
wall to cover one or two men; there they begin a 
lodgment for themſelves and for two or three more, 
which are ſent after them, who, together, make 
room for others to follow ; and in this manner they 
proceed, ſtil] enlarging their lodgment till the whole 
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is compleat. It is to be preſumed that the Beſieged 
will oppoſe this work with all their power, either 
by falling ſuddeniy 4 75 the workmen, or throw- 
ing oreat quantities of grenades, and all kinds of 
fire-works amongit them. To prevent all this, the 
workmen are ordered to retire upon the firſt ap- 
pearance of an enemy ; and the batteries, as like- 
wiſe the troops 1n the lodgments at hand, fire at the 
ſame time all together upon them, which will ſoon 
oblige them to retire ; ; upon which the workmen 
return immediately to their work again; and this 
way of proceeding mult be continued till the lodg- 
ment is quite finiſhed. If the enemies ſpring any 
Mines, workmen are directly ſent to lodge them- 
ſelves in the cavities made by them; and from 
thence they extend themſelves to the former lodg- 
ment, or to that part of it which has not been 
overthrown. 
The lodgment at the upper part of the Breach 
being compieate!, others are carried on by ſaps 
along the parapet, to get poſſeſſion of the 
Pr. X. traverſes, if the Beſieg ed have made any to 
ſhelter themſelves from the ricochets, as al- 
ſo to enfilade obliquely the paſſuge between the te- 
naille and the ravelin, Theſe lodgments muſt be 
well traverſed from the enfilades to which they are 
unavoidably expoſed, and joined by others croſs 
the ravelin, which ſerve as a fort of parallels, as 
likewiſe to diſlodge the enemy from the retrench- 
ments they may have made in the gorge of the ra- 
'elin, and to ae ie the communication between 
the n and the body of the place. 
If there ſhould be any paliſades placed either 
round the beſiczed's reirenchinents or ſerving for 
retrenchments themſelves; it will be neceſſary t to 
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break them with the guns from a Battery that can 
ſee them; or it that cannot be done, ſmall Mines 
are made 10 blow them up; and then the ſaps are 
carried on to the gorge of the ravelin, to prevent 
the Beſteged from returning into the work. 


The ATTAC of the BAST10N. 


HILST the Attac of the ravelin is mak- 
ing, that of the Battion is carried on at the 
ſame time; the deſcent and pafſage over the ditch 
and the Breach, are made much in the ſame man- 
ner as thoſe of the ravelin; but as the ditch is here 
much wider and deeper, as likewiſe better defend- 
ed by the flanks, than there; the making the de- 
ſcent and paſſage over the ditch, is alſo attended 
with much more difficulty and danger: beſides, 
this being the laſt © pace the een have to defend, 
and where they have all their ſtrength united, they 
will excrt themlelves to the utmeſt of their power, 
to obſtruct and retard it as long as poſſible: it will 
not therefore be 1nproper to add ſomething to what 
has been faid already on that account, eſpecially 
when the ditch is full of water, and has a ſtrong 
current. 

If the ditch is very deep, and the current either 
rapid of itſelf, or is to be made ſo by means of 
ſluices ; the patling it is certainly the moſt difficult 
part of the Attac, unleſs there is a poſſibility of 
turning the current into ſome other channel. If 
the water is kept up by fluices, they mult be found 
out and deſtroyed if pofhible, Sher by ſhot or 
ſhells; in thort, no means maſt be leit untry'd to 
break them ; and if that can be effected, it will 
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extremely facilitate the paſſage. * But if the ſluice is 
not to be broke by any means whatſoever, there will 
be no other remedy than to make a ſtrong dyke croſs 
the ditch, ſo as to keep up the water to the fame 
height as the fluice does: this dyke 1s made by laying 
firlt a broad bed of faſcines, having ſtones tied in 
them ſo as to fink to the bottom, and taking care 
to make it of ſufficient breadth to be able to re- 
ſiſt the current; over theſe faſcines are thrown 
a great quantity of earth and ſtones mixt together, 
and the whole beaten or rammed down, and Jong 
{takes driven thro' it, if neceſſary, to make it fat 
ficiently ſtrong. 

When this work 1s advanced within ſive or fix 
fathoms of the Breach, the current being then con- 
fined to a narrow paſſage, will become extremely 
rapid ; whatever comes to hand is then made uſe of 


to finiſh it; as ſtuffed gabions, great ſtones, blocks 


vf wood, old leaky catks, boats or ſmall craft, &c, 
if any can be had, and pieces of timber {or a bridge 
laid over them. 

All this is to be done, and the work carried on 
within two or three fathoms of the wall, before 
the Breach is made; then the guns firing againſt 
the lower part of the revetement, which falling in 
the ditch, helps to fill up what remains: but if that 
ſhould not be lufficient, miners are {ent over to blow 
up as much more earth as is wanting. 

It the ditch be deep and narrow, miners are et 
to work on both ſides of it, who by making their 


mines pretty deep, and loading them with a great 


deal 


* At the Siege of A, in the year 1697, Marſhal Vauban throw- 
ing large ſheils of 500 Ib. found means to break the ſluice which kept 
up the water of the ditch in the front of the Attacs; the paſſing which 
would otherwiſe have been attended with much trouble, but was by 
this means made eaſy. 
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deal of powder, will fill up the greateſt part of the 
ditch with the rubbiſh. 

If there are tenailles before the curtains, the 
Batteries placed in th2 places of Arms of the co- 
vert- way, muſt endeavour to ruin them with their 
guns, throwing likewiſe a great number of ſhells 
and ſtones into them: and if the Beſieged ſhould 
make any embraſures in the upper curtain to fire 
obliquely at the paſſage over the ditch, a Battery 
of guns mult be made in the ravelin near the ſa- 
liant angle, which will command not only the 
whole curtain, but alſo the paſſage between the 
tenailles; and if this is not yet ſufficient to ſilence 
the fire of the place, another Battery of mortars 
muſt be made in the gorge of the ravelin, from 
whence ſuch ſhowers of ſtones and ſhells may be 
thrown into all the works, that the Beſieged may 
find but very little ſhelter there. 

But if notwithſtanding all this, they maintain 
their guns behind the curtain, as being cover'd by 
means of the obliquity of the embraſures; it will 


be neceſſary to find a proper ſituation to ere rico- 


chet Batteries for enfilading the curtain, which is 
not eaſily done without having a good Plan of the 
place; for it is a hard matter to know in what line 
the curtain lies, and no place but a perpendicular 
to it will do. But ſuppoſing the paſſage over the 
ditch and the Breach made ready to march over, 
the Beſiegers muſt endeavour to eſtabliſh a good 
lodgment in the upper part of the Breach, much 
after the ſame manner as has been explained in the 
Attac of the ravelin ; that 1s, by ſending ſmall parties 
thither. to lodge themſelves, with orders to retire 
as ſoon as the enemy appears. 
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If the baſtion has a retrenchment with revete- 
ments, the Beſieged will defend the Breach with 
great obſlinacy ; in ſuch caſcs a general Aſſault 
muſt be made on both ſides of the baſtion at the 
ſame time, with a ſufhcient number of men to 
force the enemy to retire, and theſe muſt be ſuſ- 
tained by large detachments, poſted on the right 
and leſt near the deſcent; and as ſoon as the Be- 
fieged give way, the Beficgers lodge themſelves in 
the Breach, which being finiſhed, {aps are carried, 
on to the right and left along the parapet towards 
the gorge of the baſtion, as likewiſe others towards 
the flanks or orillons, if there are any, from 
whence the Beſieged may be entirely driven out 
of the tenailles, it they have not quitted them 
before. 

If the baſtions are detached from the body of 
the place, it will probably be neceſſary to erect a 
battery of cannon in the baſtion, to batter the in- 
ſide wall, as likewiſe to place ſome mortars there, 
for throwing ſhells and ſtones, under the protection 
of which, the Approaches may be carried. on quite 
up to the inſide ditch, and then a Breach is made 


in the body of the Place, either with cannon or 


Mines; this done, the Beſieged will hardly venture 
to ſtand an Aſſault, as being too dangerous for 
them, conſequently we may reaſonably ſuppoſe 
that they will beat the Chamade. 


Of Mixzs under the BasTION and RAVELIN, 


HA. T has been ſaid relating to the Attacs 
of the Baſtion and Ravelin, was only in re- 
gard to the works above-ground ; it remains now 
to ſpeak of thoſe made under-ground, which are 


conuderable enough to be treated teparately, 
| To 
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To fix the miners to the wall when the ditch 
is dry, a iodgment is made on the oppoſite coun- 
terſcarp near he deſcent, to protect from thence 
the miners againſt the ſallies of the Beſieged; then 
the wall is broke with the cannon as near the bot- 
tom as can be done, to lodge the miners, and to 
get under the galleries of the Beſieged if poffible: 
the miners remove the rubbiſh to make room for 
lodging two or three of them in the hole. Some- 
times when the ground is favourable, they carry 
their galleries from the covert-way under the ditch 
to the foot of the wall. But if the ditch is wet, 
the wall is pierced with cannon, while the paſſage 
is making, and the miners get over in boats in the 
duſk ; but as ſoon as the Befieged diſcover this, 
they will endeavour to deſtroy the miners, by 
throwing great quantities of ſhells, grenades, and 
all kinds of fireworks before the noie; for which 
realon the miners muſt make all poſlible haſte to 
get under cover; that will ſoon be done, if the 
wall has been thoroughly pierced by the cannon. 

If there is any ſuſpicion of Counter-mines be- 
hind the wall, the miners retire ſo ſoon as the rub- 
biſh is removed, and the cannon fire again into the 
hole, endeavouring to break the gailerics. If this 
can be done, the miners proceed \ with their work ; 
but in caſe the guns have not reached them, the 
beſt way then is, to make ſome ſmall Mines at the 
right and left of the hole, which when ſprung, 
will not tail of deſtroying the enemies galleries, 
and then the miners prepare their Mines ior mak- 
ing Breach, 

The miners relieve one another every two hours, 
to carry on their work with more ſpeed, which the 
Beſieged, on their fide, will endeayour to obſtruct, 

by 
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by repairing their galleries, and lying in wait for 
the Beſiegers, either to deſtroy them, or ſpoil their 
work. 

To prevent their deſign, and ſecure the miners, 
a party of 10 or 12 grenadiers are ordered to fol- 
low them, with four or five ſhells, ſome with fuſes 
only, and others loaded, the reſt of the grenadiers 
carry grenades; and ſo ſoon as the miners have 
worked their way into the Beſieged's galleries, the 
grenadiers throw ſome of the loaded ſhells and 
grenades in them, and retire together with the 
miners. The effect of theſe ſhells and the ſmoak 
will, in all probability, prevent the enemies return 
for ſome time; on the contrary, the Beſiegers re- 
turn immediately and ſtop up the hole with ſand 
bags, leaving a ſmall opening to throw more gre- 
nades in, in ne the enemy ſhould return; which 
if they happen to do before the hole is ſtopped, 
the grenadiers throw in ſome ſhells with fuſes only, 
the expectation of whoſe burſting, or dread of 
whole eſtects, will be ſufficient to oblige the ene- 
my to retire, whilſt the Beſiegers continue their 
work without interruption. 

The miners ought to leave no means untried to 
diſcover the enemies galleries behind the wall, 
which ſometimes are not eaſily to be come at, as 
well as to prevent their making any new ones, and _ 
to uſe the utmoſt precautions not to be ſurprized 
themſclues, which the enemy will not fail to at- 
tempt, either to deſtroy them or their works. The 
buſineſs of a miner requires great {kill and conduct 
to avoid the ſtratagems of his enemies; he ſhould 
liſten frequently to diſcover whether the enemies 
are at work under or near him, and ſound now 


and then with his iron needle, or Augre, not only 
towards 
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towards the place from whence he imagines any 
noiſe proceeds, but likewiſe all round him, taking 
particular care that the enemies, whilſt they make 
a noiſe one way on purpoſe to draw his attention 
there, do not fall upon him and ſurprize him by 
another, which is a common ſtratagem amongſt 
miners, 

If the Beſiegers perceive that their enemies are 
coming toward them, a ſmall Mine muſt be made, 
to ſtifle them in their gallery, which may be done 
thus. 

A hole of five or ſix inches diameter, and fix or 
ſeven deep, is made on that fide of the gallery 
where the enemy is expected, and ſome Powder 
made in a cartridge of the fame ſize is put into it, 
which will contain about ten or twelve pounds; 
upon this powder is put a tampion, having a ſmall 
quick match running through it, to give fire to the 
powder, and this tampion 1s covered with ſtrong 
planks well buttreſſed; then as ſoon as the enemies 
are judged to be within four or five feet diſtance, 
this powder is fired, which will burſt their gallery, 
and either kill the miners, or the ſmoak will oblige 
them to retire. 

Another way of burſting the enemies gallery is, 
by placing ſeveral ſhells in ſuch a manner as to have 
their effect that way. When the miners are in 
ſearch of each other, they pierce the interval be- 
twixt them, in ſeveral places, with the iron needle, 
to find as near as they can their diſtance : The 
miner muſt watch for this opportunity, and ſo ſoon 
as the needle is withdrawn, clap a piſtol into the 
hole, which when well directed, ſeldom fails to 
kill the ſounder ; the firſt ſhot may be followed by 


three or four more, and then the hole being cleaned, 
and 
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and care taken that the enemies do not {top It on 
their fide, a hollow cane filled with a ſtinking com- 
poſition is introduced, and ſtopped on the inſide, 
which being fired, will make ſuch a ſtink as wall 
force the enemy to quit their galleries. 

Theſe and many other ſtratagems are uſed by 
{ſkilful miners, not to be over-reached or ſurprized, 
whilſt the enemy are at the fide or above them; 
but when they happen to be undermoſt, it is dil. 
ficult to prevent being ſerved in the ſame manner. 


RECCAPITVU I. AT ION. 


HAT has been ſaid with regard to the At- 

tac of a regular Place fortified with ravelins 

and a covert-way, may, with proper caution, be 
applied to the Attac of any other Place likewiſe, 
whether regular or not, and fortified with any kind 
of out-works, obſerving for general maxims, dig. 
That the Approaches ſhould ever be ſo directed, as 
neither to be enfiladed by any work of the Fortifi 
cation, nor yet to defile too much, which would 
occaſion more work than need; not to proceed un- 
covered after the fire of the Beſieged begins to be 
dangerous, but to carry on the works by ſaps; the 
firſt Parallel to be always within zoo fathoms or 
leſs of the ſaliant angles of the covert-way, if it 
may be done: the ſecond at 140, or thereabouts, 
from the firſt and the third, near or on the glacis; 
to make places of Arms, between the ſecond and 
third Parallels, at the turnings of the Approaches, 
that the troops placed there may be at hand to ſup- 
port the workmen at the head of the Trenches, til 
ſuch time as the third Parallel is finiſhed ; the miners 


to fink ſhaſts in or near the third Parallel, and carry 
on 
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on their galleries under the works above ground” 
and in the fame directions, endeavouring to ge“ 
under thoſe of the Beſieged, if poſſible, to preven 
being blown up by them, and, at the fame time, 
have an opportunity of blowing up theirs, whenever 
it ſhall be thought proper. 

The firſt Batteries are placed between the firſt and 
ſecond Parallels, perpendicular to the faces produced 
of the works, and their number 1s always equal to 
that of the faces which flank the front attacked ; 
from the third Parallel, double faps are to be made 
and carried directly over the ridges of the glacis, 
before the ſaliant angles of the covert-way ; within 
12 or 13 fathoms of theſe angles, cavaliers are made, 
nearly perpendicular to the oppoſite branches of the 
covert- way; ſaps are carried along the glacis to- 
wards the rentring angles, within three fathoms of 
the covert-way; which ſaps muſt be well traverſed 
to prevent the enfilades; and laſtly, Batteries are 
erected upon the ridge of the glacis, both to make 
breach, and to ruin the defences. 

The fire from the cavaliers and Ricochet Batteries, 
both of guns and howitzes, and thoſe for throwing 
ſtones and ſhells, will together, in all probability, 
drive the Beſieged out of the covert-way, if not, 
they muſt be driven out ſword in hand: The Be- 
ſiegers being in poſſeſſion of the covert- way, Batteries 
are made in the gorges of the places of Arms to 
batter the oppoſite faces, curtains and tenailles, if 
there are any; two or three deſcents are made into 
the ſame ditch near one another; the paſſage over 
the ditch, the Breach and lodgment in it, are made 
according to the manner defcribed before. 

Theſe general maxims being well underſtood, a 
moderate capacity, and a little experience, will be 
ſufficient 
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ſufficient to underſtand Attacs of almoſt any kind 
of places: whatever; but for a farther aſſiſtance I 
ſhall give ſeveral examples of places variouſly for- 
tified and ſituated. 

The foregoing method of attacking the ravelin 
firſt, and afterwards the baſtions, hes been gene- 
rally followed, eſpecially when the garriſon is ſtrong, 
and commanded by a ſkilful and reſolute Go 
nor; but when this is not the caſe, both baſtions, 
and the ravelin before them, may be attacked to- 
gether when the ditch 1s dry; for whilſt the 
breaches are making, and the flanks ruined, abun- 
dance of ſhells mutt be thrown into the baſtions, 
lower flanks, if there are any, and into the rave- 
lin, to deſtroy the retrenchments in them; and 
making the deſcents into the ditches, either by ſaps 
or {mall mines; when this is done a general attac 
may be made, without loſing any time, in making 
{ſecure paſſages croſs the ditches; in the following 
manner: at dawn, ſtrong detachments of grena- 
diers, followed by others of voluntiers, mount the 
three breaches at once, theſe muſt be ſupported by 
other troops; in the mean time a detachment of 
grenadiers enter by the gorge into the ravelin ; and 
if there are caſematted flanks, they get between the 
embraſures, and fling ſome grenades into them, 
threatning the Bchqged to give them no quarters 
if they fire. If there is a ſally-port in the curtain 
between the baſtions attacked, a party breaks it 
open by means of a petard or otherwite, to enter 
likewiſe that way. This general attac being well 
concerted, and carried on with reſolution, will 
ſcarcely fail of ſucceſs, becauſe the Beſieged are 
ſurpriſed, not thinking of being attacked before the 
paſſage crols the ditch is made in a regular manner. 


The 
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The French carried Bergen-op- zoom by ſuch an 
attac in the late war, the garriſon not ſuſpecting in 
the leaſt to be in danger ; they did not even think 
that the breaches were practicable. 


The ATTAC of a Place feriified with a chown 
or HORNWORK. 


pl. XIII. E ſhall ſuppoſe, that the Ap- 
proaches from the beginning to 
the third Parallel have been made in the manner 
already deſcribed, as being the ſame in all kinds of 
Attacs whatever ; this plate repreſents that part 
only which is particular to a horn-work placed be- 
fore a baſtion. L, L, L, being the third Parallel; 
a, a, a, oval traverſes, between the third Parallel 
and the direct double ſaps i, i, i, and b, b, b, the 
cavaliers of the trenches; c, c, Batteries before the 
laces of Arms to throw ſtones; d, d, Batteries to 
make Breaches in the faces of the horn-work; e, e, 
Batteries for making a Breach in the ravelin; f, f, 
Batteries in the places of Arme, to fire at the faces, 
curtain and tenaille of the bon wo rx; g, g, Batte- 
ries for enfilading the covert- way before the branches 
of the horn-work, as likewiſe to fire at the faces 
9f the oppoſite ravelins; k a lodgment 1 in the Breach 
of the ravélin; 1, l, lodgments in the Breaches of 
the ſaces of the 8 
The Trenches within the horn-work, have no- 
thing particular from thoſe made in a ravelin; it 
may only be obſerved, that from the lodgments I, I, 
in the half baſtions, ſaps are carried on tow vards 
the curtain, and hone half way, branches to the 
orillons to drive the Belieged out of the tenailles ; 


the firſt ſaps are continued quite round the curtain, 
bet. Te 
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before which a Battery m, m, is made, to fire upon 
the retrenchments within the horn-works, as like- 
wiſe to annoy the fire of the baſtion ; from the 
middle of the curtain a direct double ſap is carried 
on directly to the point of the baſtion; and from 
the extremities of the Battery m, m, other ſaps to- 
Wards the parapet of the branches, and continued 
along them as far as the ditches before the retrench- 
ments; theſe laſt faps are allo join'd to the direct 
one r, by two others croſs the horn-work, ſo as 
that they may have a free communication with one 
another, and to place troops in the latter to ſupport 
the workmen: Laſtly, a Battery is made near the 
Counterſcarp of the great ditch to ruin the flanks 
which defend the baſtion P, and to make a Breach 
in that baſtion ; then lodgments are made in the 
retrenchments within the horn-work, which are 
continued along their parapets to the countericarp 
of the great ditch. 

All thoſe £ laps which are ſeen or enfiladed from 


any part of the place, muit be well traveried, and 


made ſufficicntly deep, fo as to be ſecure againſt 
the fire of the Beſicg ed. 
The horn-work | being taken, the two adjacent 
ravelins A, A, together with their redouts B, B, 
zutt be taken, before the paſſage over the ditch 
round the baſtion can be ettempted, fince theſe 
pailages are ſeen from the ſaid ravelins: As to the 
reit, the deſcent and pailage over the ditch, the 
Breach in the ba altion, and the lodgments in it, 
are ali performed in the ſame manner, and with 
tiie lame ptecau tions, as deſcribed before: 
As there is no en difference between the 
ttac of the horn-work and that of a crown-work ; 
and whether theſe w gs are placed before a baſ- 
tion 
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tion or curtain, the reader who underſtands the 
one will underſtand the other; ſo I ſhall inſiſt 
no farther on it: It may be obſerved, that a 
horn or crown-work placed before a baſtion, adds 
more ſtrength to the place than when placed 
before the curtain; in the firſt caſe, the two ad- 
jacent ravelins A, A, muſt be taken; and when 
the crown or horn-work is taken, there can but 
one baſtion be attacked, whereby the Beſieged 
are enabled to unite their whole ſtrength and 
defend it; whereas in the other, there is no 
occaſion to take any more than one ravelin, and 
two baitions may be attacked together ; by 
which the Beſieged will be ob'iged to divide their 
force, and conſequently are leſs able to reſiſt the 
Beſiegers. 


The Ar TAC of a Place fortified with a ſecond 


CovERT-WAY. 


= HE Approaches from the beginning 

ſo far as to the third Parallel, are car- pr xtv. 
ried on in the manner already deſcribed ; 

the ſecond covert-way is attacked in the ſame man- 
ner, and with the ſame precautions, as the former 


in Plate X. The lunets are likewiſe attacked as the 
| ravelins, and with the ſame precautions ; Batteries 
| are raiſed in them to fire into the firſt covert-way, 
| and when the Trenches are carried round their 
| gorges, the ſeveral paſſages over the ſecond ditch . 
| are all made at the ſame time; but as the grazing 


fire from the firſt covert-way is very dangerous, 


| great care mult be taken to make the ſaps very deep, 
and to traverſe them well; as likewiſe to enfilade 
the covert-way with the ricochet-Batteries, and to 


G throw 
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throw a great quantity of ſtones and ſhells into it 
at the ſame time, to diminiſh the enemy's fire as 
much as poſſible; without which, it would be im- 
oſſible to make any lodgments on the firſt glacis. 
This done, lodgments are made before all the 
ſaliant angles of the covert-way, and from thence 
ſaps are carried on directly over the ridges before 
theſe angles; about the midway, places of Arms 
or cavaliers are made at the right and left of theſe 
ſaps, as being abſolutely neceſſary both for pro- 
tecting the works and to plunge into the covert- 
Way, to abate its fire: At the ſaliant angles before 
the ravelin, an oval traverſe is made, ſo that the 
paſſage round it may take in the beſt part of that 
angle, and a Battery is made there, to annoy the 
enemy in the ravelin by an oblique fire; then the 
next traverſes muſt be taken, and the ſap carried 
on, on both ſides, along the glacis, as already 
deſcribed. | 
t is not to be expected, that theſe works can be 
made without great danger and blood-ſhed ; for 
the Beſieged may ſally out when they pleaſe with 
all their forces, and fall ſuddenly on the workmen 
and their guards, drive them from their work, de- 
ſtroy them, and then retire with ſafety ; whereas 
the Beſiegers can only oppoſe thoſe in the places 
of Arms or cavaliers; and as the latter cannot be 
ſo well ſuſtained by thoſe placed in the ſecond 
covert-way, on account of their great diſtance, and 
the intervention of the ſecond ditch, as to be in 4 
condition to make head againſt them, the Beſizged 
have it in their power to do great miſchief. 
To prevent this fo far as poſhble, the gun and mor- 
tar Batteries placed on the ſecond glacis, and in the 


lunets, muſt continually play into the covert-way, 
| 48 
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as aforeſaid, to enfilade it, and plough the ridge 
of the glacis in ſuch a manner as that the Beſieged 
dare not ſhew themſelves ; which, in time, will 
drive them quite out, and oblige them to retire into 
the places of Arms. 

The lodgments on the glacis being advance:! to 
the places of Arms, if the Beſieged are obſtinate in 
their defence, they muſt then be driven out by a 
detachment of grenadiers, ſword in hand, and 
lodgments made in them; as likewiſe Batteries in 
their gorges. This, and the Attacs of the ravelin 
and baſtions are made in the manner already ex- 
plained. 

The writers on fortification ſeem not to have 
properly conſider'd theſe kind of outworks ; fo little 
notice has been taken of them, as would make one 
believe that they are but of little ſtrength ; but con- 
ſidering the many Batteries neceſſarily to be raiſed, 
all the ſeveral pafſages over the ſecond ditch, the 
number of lodgments to be made, with the great 
difficulty in maintaining them, on account of the 
defence theſe works mutually afford cach other; 
I fay, alt theſe well conſider'd, are ſufficient proofs 
of their excellency. 

Mr. Goulen, tho' a great Engineer, as appears 
by his excellent memoirs on the Attac and Defence, 
ſeems not to have been ſufficiently apprized of the 
advantages of theſe works; he conſiders indeed the 
ſecond ditch as dry, which very rarely happens, 
and when they are ſo, they are made in ſuch a 
manner as to afford no ſhelter to the Beſtegers, as 
he imagines. 

On the contrary, this ditch is not only wet, but has 
| generally fuices, which will make the water riſe up 
| haif way the firſt glacis; and in that caſe, Bow wall 
G 2 tho 
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the Beſiegers make their trenches, to bring the earth 
from the ſecond glacis, requires much time and 
trouble, and many gabions and faſcines; ] ſee no 
other remedy than to break theſe fluices with ſhells, 
and as they are ſecured with arches and cover'd with 
earth, a thirteen inch ſhell will have no effect upon 
them ; for which reaſon the French have generally 
one or two eighteen inch mortars which they ule 
upon ſuch occaſions, as they did at Aeth, where 
they fired three days before they could break the 
fluice that kept up the water in the great ditch, 


The ATTac of a Place fortified with DETACHED 
REDOUTS, 


ETACHED Redouts, when they are well 

made, ſhould be within muſket-ſhot of the 
covert-way, that is, within about 50 fathoms of it, 
that their communication may be well defended. 
But it happens ſometimes, that they are made much 
farther, to occupy a ſpot of ground which may 
otherwiſe be advantagious to the Beſiegers; in which 
cale, the Approaches are carried round fo as to take 
them by the gorge, whilſt the mortar Batteries 
throw ſhells and ſtones in them ; which will oblige 
the defenders either to retire betimes, or run the 
riik of being made Priſoners of War. 

If the Redouts happen to be arched, as at 
Luxembourg, or their communications with the 
Place are under-ground, as at Maeſtricht : In the 
firſt caſe, the ſtones and ſhells have very little effec, 
if the ſhells happen not to break them ; the beſt 
way then is, to make Mines under them and blow 
them up: And in the ſecond, they may either be 


taken by carrying the Trenches round them, or 
| blow 
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blow them up likewiſe : The advantage of theſe 

latter kind is, that they may be defended to the laſt 

ex enuty, without expoſing the garriſon to be made 
;110nCrs, as in the others. 

When they are within about fifty fathoms of 
the covert-way, 1 Breach mulc be made, and whilſt 
they are attacked, and jodgmenis made in them, 
the Batteries muſt fire ſmartly on all the parts of 
the covert- way, which defend th-m : But w:en 
the Redouts are quite cloſe to the glacis, they muſt 
be attacked at the ſame time as the covert-way ; for 
if they are attacked before, the Beſieged w:!! always 
be in a condition, on account of their nearneſs, to 

drive the Beſiegers out of them. Es 
The Beſieged may make great uſe of Mines in 
| the defence of ſuch works, whereby their Attacs 
would become very troubleſome ; the only remedy 


in this caſe is, to make Mines alſo, and to get under 
| the gallery of the Beſieged, if poſſible, or elle it 
. | muſt be endeavoured to find them out, and either 
deſtroy their Mines, or render them uſeleſs. 

4 If there are any Arrows at the faliant angles of 
" Wh the glacis they muſt be enfiladed by the ricochet- 
; Batteries, and great quantities of ſhells and ſtones 
x thrown in them, to oblige the defenders to retire. 


ATTAC of a Place fortified with LUNETS, TE= 
' NAILLONS, or COUNTER-GUARDS. 


PPROACHES, ſo far as the covert-way, 
being made as before deſcribed, the faces and 
branches of both tenaillons muſt be enfiladed by the 
ricochet-Batteries, as likewiſe the faces of the 
ravelin, if it can be done; then a Breach is made 


in each Tenaillon at the ſame time, and both at- 
G 3 tacked 
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tacked together, whilſt all the Artillery that can 
reach any part of their defence play continually upon 
them, as likewiſe the ricoche:-Batteries, muſt en- 
deavour to entilade them every where : but if the 
Beſieged have made any traverſes to prevent the 
effect of the Ricochets, nothing but a great number 
of ſhelis and ſhowers of ſtones will be able to annoy 
the Beſieged, and protect the Attacs, ſo as to enable 
the Beſiegers to make their lodgments in the upper 
pait of the Breaches. 

As the ravelin cannot be attacked till ſuch time 
the Tenaillons are taken, and the lodgments in 
them finiſhed ; the Batteries which the Beſiegers 
are obliged to raiſe in the Tenaillons, to make a 
Breach in the ravelin, will be attended with great 
trouble and blood-ſhed, the ravelin defending theſe 
works wonderfuily well on account of their nearneſs. 
The Beſieged will hardly give the Tenaillons up 
after the firſt taking them; but on the contrary, will 
return and drive out the Beſiegers in their turn, and 
hold them thus in play ſo long as they remain 
matters of the ravelin, as it happened at Liſe in 
1708, where the French drove the Allies out three 
ſeveral times. The condition of the Beſiegers will 
{till be, worſe, if there are retrenchments in the 
Tenaillons, as there commonly are; for which no 
other remedy can be found, than to pour in ſuch 
quantities of ſhells and ſtones, that the Beſieged 
may have more need to ſheiter themſelves, than to 
think of obſtructing the Beſiegers in their work; 
and after the Tenaillons are taken, the retrench- 
ments mult likewiſe be taken, before the Beſiegers 
can be ſecure in the poſſeſſion of theſe works, and 
to be able to attac the ravelin, 
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If the ravelin has lunets adjoining to it, but no 
bonnet before its ſaliant angle, a Breach may then 
be made in the faces of the ravelin at the ſame time 
as thoſe in the faces of both lunets, that all three 
may be attacked together: but if there is a bonnet 
to cover the ſaliant angle of the ravelin, it muſt be 
taken firſt; and when the lodgments in it are finiſh'd, 
Batteries are to be erected to make a Breach in the 
ravelins: but as this bonnet is well defended both 
by the lunets and ravelin, the maintaining theſe 
lodgments will mect with tome difficulties till the 
reſt of the works are all taken: in the mean time 
the ricochet-Batteries muſt ſcower the lunets and 
ravelin, as alſo great quantities of ſhells and ſtones 
are to be thrown in them, to abate their fire as 
much as poſſible. 

Theſe kind of works are capable of great De- 
fence, as being ſo near each other, that the ene- 
my may fally out of the ravelin whenever they 
pleaſe, fall on the workmen in the lunets or tenail- 
lons, drive them out, deſtroy their work, and then 
retire with ſafety ; and this may be done fo ion 
as the ravelin is in their poſſeſſion: for v-hich reaſon, 
they have always been eſteemed by che oreateſt 
Engineers amongſt the beſt works that can be made, 
when the expence and nature of the ground will 
permit. 

When a ravelin is covered by a Counter-guard, 
a Breach is made in the latter much in the fame 
manner as in a ravelin; and, whilit the Aſſault is 
making, a great quantity of ſhells and ſtones mult 
be thrown into the ravelin, and the ricochet- Batteries 
try to enfilade its faces, endeavouring to drive the 
Beſieged from their defences, and to diminiſh tieir 
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fire; otherwiſe the taking the Counter- guard would 
be attended with great difficulties. 

A lodgment being made in the Breach, ſaps are 
carried on along the parapets on both ſides towards 
the gorge, and Batteries erected to make a Breach 
in both faces of the ravelin ; which, when made, 
as alſo the paſſage over the ditch, the ravelin is 
aſſauſte&and taken in the manner deſcribed, 

If there are Counter-guards before the baſtions, 
they are to be attacked at the ſame time as the ra- 
velin; the narrowneſs of their rampart, and the 
vicinity of the baſtions, renders the making the 
lodgments in them very troubleſome ; and as they 
are enfiladed by the oppoſite flanks, they muſt 
be made very deep and well traverſed ; whilſt 
they are making, ſhells muſt be thrown into the 
flanks to abate their fire, otherwiſe there is no going 
on with the work. As theſe Counter-guards cover 
the flanks in ſuch a manner as not to be ſeen from 
the covert-way, they cannot be deſtroyed from any 
other place than from within them; and if they 
are double, and the Counter-guards narrow, the 
Batteries made in them will not be ſufficient to 
deſtroy the flanks; and therefore others muſt be 
made beſides theſe in the gorge of the ravelin, to 
batter them obliquely ; but if the ravelin ſhould 
have a redout in it, it will be hard to find room 
enough for thoſe Batteries. 

What has been ſaid in regard to the Attacs of 
Counter-guards placed before the Baſtions, ſuth- 
ciently ſhews their uſefulneſs, eſpecially when they 
are well made: but if their thickneſs is only twenty 
eight feet, as Mr. Blandel, and after him Mr. Coehorn 
will have it, there is not, they ſay, a ſufficient ſpace 


within them to ere Batteries for deſtroying the 
anks 5 
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flanks ; whence the Beſiegers will be obliged to 
bring earth from the covert-way to fill up a part 
of the ditch, ſo as to enable them to place a ſufficient 
number of guns for ruining them; which muſt 
conſequently take up much time, and require great 
labour. But theſe Gentlemen did not conſider, that 
three or four ſmall Mines placed under theſe kind 
of Counter-guards will blow up ſo much of them 
as to make an opening wide enough to batter the 
flanks from the oppoſite covert-way; whereas, if 
inſtead of twenty eight feet they are made about 
eight or nine fathoms broad,' there will not even 
then be room enough to place a ſufficient number 
of guns in them to deſtroy the flanks, and yet they 

will be ſecure from being blown up by Mines. 
When the Counter-guards are nearly as high as 
the baſtions, and have retrenchments lined with 
ſtones or bricks, with a ditch before them, it is 
certain, that no kind of works whatever are able 
to make ſo great a defence as they. The Breach 
being defended by the faces of the baſtions and 
the retrenchments, neither of which can be de- 
ſtroyed before by cannon, makes it hardly poſſible 
to get poſſeſſion of it and ſecure a lodgment. All 
that can be done is endeavouring to deſtroy the 
retrenchments by ſhells, during the aſſault, to fling 
a great number of ſhells into the baſtions, flanks, 
and great ſhowers of ſtones into the retrenchments, 
to annoy the Beſieged ſo much as poſſible. A lodg- 
ment being ſecured, Batteries mult be erected both 
to make a Breach in the baſtions and deſtroy the 
flanks; which cannot be accompliſhed but with 
great labour and difficulty; and if the Beſieged 
have mines to blow up theſe Batteries, they muſt 
be 
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be ſearched after and rendered uſeleſs, otherwiſe it 
would be impoſſible to maſter the place. 

The French are ſo ſenſible that Counter-guards 
before the baſtions, are preferable to all other works, 
that they have built ſome before the baſtions of the 
citadel of Liſe, with retrenchments in them, tho 
it had a double ditch and Covert-way : they did 
the ſame before the baſtions in the front that was 
attacked by the Allies in Queen Anne's war, not- 
withſtanding that there are retrenched tenaillons 
before the ravelin. 


The ATTAC of a Place fortified witha FA us s- 
BRAY. 


Y a Fauſs-bray is meant a ſecond parapet 
going quite round the baſtions and curtains, 
nearly on a level with the infide of the covert-way, 
and about four or five fathoms diſtant from the up- 
per parapet. The interval between theſe parapets 
is a dry ditch, ſerving as a rampart to the Fauſs- 
bray; the Citadel of Tournay, and a few other 
Places are fortify'd after this manner: Mr. Coeborn, 
tho' he made uſe of them in his Treatiſe on For- 
tification, making the dry ditch from ſixteen to 
twenty fathoms broad, yet he never apply'd them, 
in any Place he has ſince fortify'd. Theſe Fauſo- 
brays being low, produce a grazing fire, which 
adds much to the ſtrength of the Place; but ſince 
Vaud an's Invention of Ricochet-firing, theſe low 
works are of very little uſe, there being nothing 
eaſier than to enfilade them from one end to the 
other; and as they are very narrow within, the 
ſhells and ſtones make a terrible havock amongſt the 
troops placed there; and if the upper W 
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has a revetement, and that being fired upon, the 
rubbiſh which falls from thence will hardly permit 
the Beſieged to keep their poſts, much leſs to de- 
fend them. | 

The Beſieged being driven out of the Fauſs- 
bray by the ſhells, ſtones, and Ricochets, the paſ- 
ſage over the ditch is made, as alſo the Breach 
in both parapets, the Rubbiſh of which will ſerve 
to fill up the dry ditch or ſpace between the para- 
pets; if not, an epaulment muſt be made from 
one Breach to the other, at the ſide next to the 
Place; as likewiſe a lodgment may be made there 
to prevent the Beſieged from coming that way, and 
to ſupport the lodgment which is made afterwards 
in the upper Breach: as to the reſt of the works, 
they are made and carried on as uſual. 


Eaplanotion of PLATE XV. 


A, B, Baſtions of the front of the attac. 

C. Ravelin before that front. 

D. Fauſs-bray. 

b. Cavaliers of the Trenches. ' 

c. Stone-batteries. 

d.. Batteries to make breach into the ravelin C. 

e. Batteries againſt the defence of that work. 

f. Paſſage over the ditch of the ravelin. 

g. Lodgments in it. 

h. Batterics againſt the defence of the Baſtions 
A, B, and that of their Fauſs-bray. 

i. Batteries to make Breach into theſe Baſtions. 

k. Batteries againſt the curtain. 

J. Paſſages over the ditches before the Baſtions. 

m. Lodgments in the baſtions and Fauſs- brays. 

n. Paſſages made of faſcines to carry the guns 
over the Parallel to their Batteries, * 

e 
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The ATTAC of a Place fortified with To WER.“ 
BASTIONS. 


P.. XVI. THE Trenches before ſuch a Place fo 

far as the taking the covert-way, are 
in no reſpect different from thoſe of other Places: 
The counter-guards being nothing elſe but detach- 
ed baſtions, they ſhould therefore be attacked in 
the ſame manner ; but as they are ſeparated from 
the body of the place, they may be defended to 
the laſt extremity, without expoſing the Town to 
the hazard of being taken by ſtorm, and conſe- 
quently, they muſt be attacked with great caution ; 
their defence muſt be thoroughly ruined, ſhells and 
ſtones thrown into them without intermiſſion, and 
their faces and flanks enfiladed by the ricochet- 
Batteries. 

The Breach being made, and the lodgment in 
it finiſhed, a Battery is made at the ſaliant-angle, 
to batter the Tower-baſtion, and in the mean time 
{aps are carried on along the parapets of the faces 
and flanks; from theſe lodgments near the flanks, 
the Befieged are driven out of the tenailles, if 
they have not abandoned them before, and from 
the extremities of the flanks ſaps are carried on, 
on both ſides along the gorge, ſo as to meet before 
the point of the Tower. Theſe ſaps are joined 
afterwards to thoſe near the faces, by direct ſaps, 
ſo as to be able to ſupport one another, as may be 
{cen in the counter-guard A; or the ſaps near the 
faces may be joined by a kind of a round Parallel 
approaching the ditch before the point of the Tow- 
er-baſtion, without making any ſap along the gorge, 
as In the counter-guard B, _ 
| - 
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As the lodgment in the counter- guards are ex- 
poſed to the fire of the Tower-baſtions, and the 
ramparts adjoining to them, it will coſt the Beſiegers 
much time and numbers of Men, betore they can 
erect Batteries to extinguiſh that fire, which, how- 
ever, they will accompliſh in time. 

To come at the flanks of the Tower-baſtions, the 
extremities of the flanks of the counter- guards 
which cover them, muſt be ruined by Batteries 
placed on the covert-way, which will not be eaſy 
to accompliſh, as being about 24 feet in length, 
and the whole thickneſs of the parapet ; after this 
the faces of the Towers muſt be battered to make 
Breach, at the ſame time the paſſage over the ditch 
is making, 

When the paſſage is finiſhed, and the Breach ſuf- 
ficiently wide, the Beſiegers muſt endeavour to 
lodge themſelves at the upper part of it; but as 
the Towers are caſematted underneath, and theſe 
caſemats divided into ſeveral apartments, the Be- 
ſieged will be able to defend the Towers a great 
while; and till ſuch time that the caſemats are ei- 
ther ſtopped up or deſtroyed, it will hardly be 
poſſible for the Beſiegers to lodge themſelves in the 
Breach, Wherefore it will be neceſſary to make 
Batteries oppoſite to the laces, quite cloſe to the 
ditch ſide, to batter the caſemats ; which being 
once deſtroyed, or ſtopped up, and the lodgments 
in the Breaches finiſhed, the Beſieged will hardly 
venture to hold out any longer. 

Notwithſtanding that the Tower-baſtions may 
draw out the Siege to a conſiderable length, when 
they are defended as they ought to be, yet Landau 
was taken four times in the late wars, without at- 


tacking the Tower-baſtions, the Place ſurrendering 
| belore- 
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before-hand; but whether this was owing to the 
imperfection of the works, the want of means to 
defend them, or the unſkilfulneſs and timidity of 
the Commanders, is a queſtion undecided. 

This method of attacking a Place fortified with 
Tower- baſtions, is that which its inventor imagined 
would be perſued; but if inſtead of attacking the 
Tower-baſtions themſelves, the adjacent ramparts 
were attacked, it would, in my opinion, make the 
work much eafier ; for the flanks and faces of the 
Towers being well battered, to render the guns 
in the caſemats uſeleſs, a Breach might be made in 
the rampart, without much difficulty; then all the 
great defence which Vauban propoſed with theſe 
under-ground works can be no obſtacle. 

It is well known, that in a ſhort time theſe 
caſemats are ſo filled with ſmoak, that there is 
no ſtaying in them, notwithſtanding their chim- 
neys, and as theſe Towers are made of ſolid ma- 
ſonry, they are quite rejected at preſent by the belt 
Engineers, as not anſwering in the leaſt the expence 
of building them. 


The ATTac of a Place FI with RAMPARTS 
x1thout BASTIONS, accor ding to the ancients, aid 
covered with ouT-WoORKSs, in the modern manner, 


HEN ſuch Places are fortified with counter- 

guards and ravelins, as cuſtomary, they 
differ not much from a Place fortified with Tower- 
baſtions; they generally have large wet ditches, 
filled with running water, as at Douay, Towurnay, 
Barcelona, &c. The out-works of theſe Places are 
attacked in the ſame manner as uſual ; but as the 


wideneſs of the ditch renders their communication 
with 
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with the body of the Place inconvenient, and eaſily 
to be cut off, they cannot make all the reſiſtance 
which they otherwiſe might, if their retreat was 
more ſecure; it is for this reaſon that the Beſiegers 
erect Batteries in ſuch places as have a view of the 
communications, which ſoon obliges the Beſieged 
either to quit betimes their out-works entirely, or 
to leave but few men to defend them, who are 
generally made priſoners of War, 

If the ditch before the body of the Place is full 
of running water, the paſſing it requires“ much 
time and trouble, on account of its largeneſs ; two 
or three paſſages muſt be made, and as many 
Breaches, which the Beſieged may defend for ſome 
time, eſpecially when the garriſon is pretty ſtrong ; 
but the ſuperiority of the Beftegers both in men 
and Artillery, will get the advantage over the Be- 
fieged, let them be ever ſo obſtinate, and therefore 


muſt at laſt ſubmit. 


PLATE XVII. Explained. 


A, B. Towers of the old rampart. 

D, E, F. out-works which cover thoſe towers, 

a. Half Parallels, or places of Arms. 

b. Cavaliers of the Trenches. 

c. Stone Batteries. | 

d. Batteries to make Breach in the pieces D, E, F. 
e. Batteries againſt the defences of theſe pieces. 

f. Paſſages over the ditches before them. 


g. Lodgments in them. 


* The Allies attacked Douay in the late Wars, near the gate of 
Notre-Damr, and tho' there were but few out-works, yet the Town 
made a vigorous Defence for ſix weeks. This Place has ſince been 
well fortified by the French, 
| h. Batteries 
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h. Batteries to make Breach in the Towers A, B, C. 
i. Batteries againſt the curtains, | 

k. Paſſages over the ditch before the Towers A, B, C. 
I. Lodgments in theſe Towers. 

m. Paſſages of faſcines in the third Parallel to carry 


the guns over to their Batteries. 


ATTAC F a Place fortified with CAvAL IEE. 


T HE Cavaliers are generally placed within the 
; baſtions, and made of the fame form, leaving 
about 5 fathoms room between the parapets, ſerving 

| as a rampart to the baſtion, and their height ex- 
| ceeds that of the baſtion by about fix or ſeven feet; 
ſome times they are placed elſewhere, as in the 
| gorges, or behind the curtain ; but this happens but 
| ſeldom. 

Cavaliers are only made when the Town is com- 
manded by ſome hill or riſing ground within cannon- 
ſhot, as at Aeth and St. Omer; they oblige the 
Beſiegers to open the trenches far off, and when 
the Approaches are advanced near the glacis, the 
Cavaliers plunge into them, which, on that account, 
muſt be made deeper than uſual ; Batteries are made 
to enfilade them, if poſſible, otherwiſe a great 
number of ſhells are thrown into them, endeavour- 
ing to diſmount their guns; but as the throwing 
ſhells is pretty uncertain, and the Batteries of cannon 
can do them no great damage when they are near, 

and not able to reach them when far off, it ſeldom 
happens that all the guns can be diſmounted, as it 
happened at St. Omer in Queen Ann's War, where 
two guns placed in a Cavalier could never he diſ- 
mounted by the Allies, during the whole Siege; 


for which reaſon the Batteries of mortars muſt con- 
tinually 
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tinually play upon them, to leſſen, at leaſt, their 
fire, if the guns cannot be diſmounted. 

When the miners get under the baſtion, they 
mult carry their galleries under the Cavaliers like- 
wiſe, to make Breach in both at the ſame time; 
but if the Cavaliers are placed near the gorge 
of the baſtion, as done by ſome Engineers, the 
baſtion muſt be taken, and lodgments made in it, 
before the Cavalier can be attacked. If there is a 
ditch before the Cavalier, with a row of paliſſades 
in the middle, they muſt be deſtroyed with guns 
placed in the baſtion, or elſe the miners muſt get 
under them to blow them up. As the inſide of 
the baſtion may poſſibly be full of mines, the Be- 
ſiegers muſt act with great caution, ſo as not to be 
blown up at every ſtep they advance: it will there- 
fore be proper to carry galleries under the works a- 
bove- ground, to ſecure themſelves, eſpecially when 
there is any ſuſpicion of Counter-mines, which may 
be gueſs'd at by the proceedings of the Beſieged, 
the capacity and reſolution of the Governor, and 
ſtrength of the Garriſon. 

If all the Places were ſituated on even ground, 
the general rules already given would afford ſuffi- 
cient directions for carrying their Attacs; but as 
moſt of them are ſurrounded either by rivers, 
brooks, or marſhes, or are ſituated on hills or riſing 
grounds, ſo as to be only acceſſible in ſome parts, 
the direction of the Trenches varies accordingly ; 
and therefore chiefly depends on the ſkill and ex- 
perience of the Engineers, who are to take ſuch 
meaſures as are molt ſuitable to their ſituations. All 
the different circumſtances which they are attended 
with are impoſſible here to be particularized; for 
which reaſon I ſhall make ſome general obſerva- 

H tions, 
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tions, to give at leaſt ſome idea of what ought 
chiefly to be attended to in the Attacs of Places 
variouſly ſituated. 


The ATTac of a Place ſituated on uneven ground, 


F the Place be ſurrounded with a moraſs or low 

ground, ſo as only to be approached by ſome 
cauſeway, the firſt thing to be done is, to try whether 
the marſhes may not be drained, and the water 
turned into ſome other channel, which may ſome- 
times happen; but if that is not to be done, the 
Trenches muſt be carried along the cauſeway, 
widening them as much as poſſible, and making 
Batteries in the moſt convenient places, ſuch as are 
to be found, or mav be made for that purpoſe; 
and as the ground vil ſcarcely allow of making 
Parallels, or places of Arms, half Parallels, mutt 
be made at proper diſtances, to protect the work- 
men in the beſt manner that the nature of the ground 
will admit. | 

If the cauſeways happen to be ſo little above the 
level of the water as not to furniſh a ſufficient 
quantity of earth for making the Approaches, they 
mult be made with gabions, faſcines and ſand-bags; 
and ſometimes the Trenches are made wider than 
ordinary, to furniſh a ſufficient quantity of earth 
for raiſing their parapets. It muſt be obſerved par- 
ticularly, whether the cauſeways are enfiladed wholly, 
or in part only, by the works of the Place ; if they 
are every where enfiladed, and there is no oppor- 
tunity of turning the Approaches, ſo as to avoid 
the greateſt part of the inconveniency, the Attac 
will, in ſuch caſes, be next to impoffible; and if 


there are no places to be found for erecting Batte- 
ries, 
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zies, to annoy and en F lade the works of the Place, 
the condition of the Beſiegers will ſtill be worſe. 


If, notwithſtanding all theſe obſtacles, the Siege 
of ſuch a Place be reſolved upon, then the foun- 
dations where they are bad, muſt be mended with 
faſcines or hurdles, covered with ſome earth brought 
from ſome other piace, and the parapets made 
with gabions and fand-bags, and the work carried 
on in a direct double ſap frequently traverſed. The 
reader will imagine that a work of this nature is 
not to be carried on a great way ; we ſuppoſe that 
there is not above 50 or 60 fathoms at moſt that 
requires It. 

It is in a fituation like this, that an Engineer may 
diſplay his ability, fince there can hardly be a 
more difficult one to be found; but ſhould all 
his endeavours prove vain and fruitleſs, the beſt 
and only way left is to reduce ſuch a Place by fa- 
mine, as being caſi'y blocked up by a ſmall number 
of troops, they can ſeldom hold out long, on ac- 
count of their unhealthy ſituation, and oft are ſhort 
ot proviſion, 

But if the cauſeways are fix or ſeven fathorns 
broad, and five or fix feet above the level of the 
water, and if any places arc beſides to be found, 
or may be made with little trouble, for ere cking 
Batteries, ſo as to enfilade the works or the Place; 
ſuch an Attac may be made, tho' or quite ſo con- 
veniently as if it were ſitunted in an eve country. 

Amoneit the dificuities to be encountered in 
attacking a Place ſo ſituated, there is this advantage, 
that as the country muſt be nus, noleſome, the 
garriſon is commonly fickiy, gu not in a condition 
to undergo the fatigues of a long £ iecge; beſides, 


few Places are ſo entirely furrcui:Ged W. "hb marſhes, 
H 2 but 
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but that ſome part or other about them may be 
proper for making Approaches; it is indeed certain, 
that thoſe. parts, which are eaſieſt of acceſs, are 
always better fortified than the reſt, however 
it is beſt to make the Attacs on that ſide; for 
the advantages of the ground will be more than 
equivalent to the additional ſtrength of the Forti- 
fication. But it will not be improper to try whether 
the marſhes are not to be paſſed over by ſome means 
or other. If on the one fide the difficulty of paſſing 
be compared with the ſurplus of the ſtrength of 
the works on the other, one may form a judgment, 
which of the two Attacs will be eaſieſt. 

When the French beſieged Philipſtourg in 1734, 
had they known that the marſhes extended only |} 
about 50 yards, as they found afterwards, when 
the Town had ſurrendered, they might have been 
much ſooner maſters of the Place, and would have 
ſaved great expence and many lives; which evidently 
ſhews the importance of thoroughly examining the 
ground about the Place, before the Attac is reſolved 
upon ; for everything tho' trivial in appearance may 
contribute to advance or retard a Siege conſiderably. 

At the ſaid Siege of Douay, General Armſtrong 
finding that a cauſeway kept up the inundation which 
the French had made on the ſide near the Attac, 
propoſed to the Duke of Marlborough the draining 
of the water, by means of a trench a-croſs this 
cauſeway; which being done, he ſucceeded to his 
wiſhes, for it greatly helped to forward the taking 
of the Place. | 


Explanation of PLaTe XVIII. 


A, B, C, D. Towers, which flank andform the 
front attacked. | 
L, F, G. 
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E, F, G. The out-works which cover theſe Towers: 

H. A ſecond ditch at the foot of the glacis. 

I, Cauſeways, by which the Place can only be ap- 

roached. 

K. Trenches made on theſe cauſeways. 

L. Ricochet- Batteries, to enfilade the faces and 
covert-way of the work E. 

M. Ricochet- Batteries, to enfilade the faces and 
covert-way of the work F. 

N. Ricochet- Batteries, to enfilade the faces and 
covert-way of the work G. 

O. Mortar Batteries. 

P. Trenches round the ſecond ditch. 

Q. Paſſages over the ſecond ditch. 

R. Cavaliers of the Trenches, which enfilade the 

covert-way. | 

8. Stone Batteries. 

T. Trenches upon the ridge of the glacis. 

U. Batteries to make Breaches in the works E, 
F, G. 

X. Batteries againſt the defences of 

Y. Paſſages over the ditches before þ theſe works. 

Z. Lodgments in 

a. Batteries to make Breach in the Towers A, B, C. 

b. Batteries againſt the curtains. 

c. Paſſages over the ditches before theſe Towers. 

d. Lodgments in the ſaid Towers. 
N. B. As the ground is ſuch that no ſallies can 

be made, the half Parallels, or places of Arms, are 

omitted here. 


The ATTAC of a Place ſituated near a great river. 


LACES near rivers are not ſo difficult of ac- 
ceſs as thoſe ſurrounded by marſhes ; their Ap- 
| H 3 proaches 
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proaches are made as uſual, on the fide moſt con- 
venient; which generally 1s that next the river, 
if it is large, and does not run through the Town ; 
but, on the contrary, when it does, the Attac is 
then made on the fartheit fide trom the river, as 
before mentioned. 

If the Attac is made on the river ſide, Batteries 
are raiſed on the oppoſite ſhore, to ruin the defences 
of the works which are ſeen from thence ; as alſo 
to enfilade, and even to make ſometimes a Breach 
from that fide. Vauban, at the Siege of old Brijac 
in 1703, made a Battery in an Ifland formed by 
the Rhine to batter the works attacked, and to make 
Breach, by which the Siege was much accelerated; 
and at the Siege of Fort Keil, in 1733, Batteries 
were erected in an Ifland, which made Breach in 
the horn-work attacked, as likewiſe in the baſtion 
behind the horn-work ; the ſame Batteries enfi- 
Jaded beſides the covert-way, before that baſtion 
that defended the branch of the horn-work next 
the Rhine. | 

At the above-mentioned Siege of P/ilipſbcusg, 
the French took Fort St. Michael! on the other fide 
the Rline, and erected Batteries there, which 
enfiladed the defences of the front attacked, and 
thereby prevented the fire of the Belieged from 
much diſturbing their Trenches, 

When there is a bridge over the river, it is ge- 
nerally covered by ſome Fort, as at Hunninghen, 
Philpſbourg, &c. in that caſe Batteries are placed 
near the river, fo as to deſtroy that bridge before 
the Fort is attacked; which being effected, the 
Fort will ſoon be obliged to ſurrender, or elſe the 
garriſon will be made priſoners of war. 


N 
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It is an obſervation of importance, to know at 
what time the river overflows, and the extent of 
its inundation, to ſecure the Trenches from being 
overflowed, as likewiſe to place the Batteries and 
the park of Artillery fo as not to be incommoded 
thereby. It often happens that rivers become 
fordable along the ſhore in dry weather, or when 
the waters are low, of which ſuch uſe may be 
made, by a good Engineer, as to ſhorten the Siege 
conſiderably. 

The Rhine has that particular quality, of always 
overflowing in the hotteſt ſeaſon of the year, by 
the melting of the ſnows on the mountains in Swit- 
zerland, 

As there are few Places but have rivers running 
by or through them, convenient for traffick, it is 
the buſineſs of a chief director to draw all advan- 
tages from ſuch a ſituation, to carry on his Attacs ; 
ſometimes when it is but middling, the Attacs are 
made on both ſides, for the conveniency of bringing 
the Artillery, ſtores and ammunition by water near 
the place where they are wanted, as Prince Eugene 
did at the Siege of Liſſe in 1708 ; tho' he knew 
very well that the front which he attacked was not 
the weakeſt. Many other advantages may accrue 
from ſuch ſituations, which are impoſſible either 
to be foreſeen or deſcribed ; and only obſerved by 
an able Engineer, who is upon the ſpot. 


Explanation of PLATE XIX. 


A. Cavaliers of the Trenches. 

B. Stone Batteries, 

C. Batteries to make breach in the ravelin before 
the horn-work. 


H 4 D. Bat- 
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D. Batteries againſt the defences of the ravelin, 

E. Paſſages over the ditch before that ravelin. 

F. Lodgments in it. 

G. Batteries againſt the flanks of the horn-work. 

H. Batteries to make breach in the faces of the 
horn-work. 

I. Batteries againſt its curtain. 

K. Paſſages over the ditch before the half baſtions. 

L. Lodgments in theſe half baſtions. 

M. Batteries to make breach in the ravelin 5. 

N. Batteries againſt the defences of this ravelin. 

O. Paſſages over the ditch before the ravelin. 

P. Lodgments in it. | 

Q. Batteries againſt the curtain of the body of the 
Place. 

Re. Batteries againſt the defences of the baſtions 6 

and 7. 

8. 3 to make breach in theſe baſtions. 

T. Paſſages over the dry ditches. 

U. Lodgments in the ſaid baſtions. 

KX. Roads to carry the guns and mortars to their 
Batteries. | . 

Y. Paſſages of faſcines in the third Parallel to carry 
the guns and mortars to their Batteries. 

Z. Batteries on both ſides of the river. 


The Ar T Ac of a Place ſituated on a Hill. 


HEN a Place is fituated on a hill, having 
only a narrow ſpot of ground before it to 
make the Approaches, without any convenient place 
for erecting Batteries to enfilade the works; the 
Attac is very troubleſome: it muſt be obſerved 
whether there is not ſome hill or riſing- ground near 


enough to make Batteries, ſo as to plunge or en- 
| | | filade 
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filade ſome part of the Fortification, or if there be 
any from whence ſome works may be ſeen tho' 
obliquely: but if no ſuch places are to be found, 
the works muſt be battered in front, and mortar 
Batteries muſt likewiſe be made to ply them well 
with ſhells, to give the Beſieged all the diſturbance 
poſſible. 

As to the diſpoſition of the Parallels and Ap- 
proaches, they muſt be made and directed as the 
nature of the grouud will allow, to anſwer as well 
as poſſible the defired effect. 

It may be obſerved, that very high Places, 
when they can only be battered from low grounds, 
are partly out of reach of the ricochet-Batteries ; 
becauſe when a gun lies with its breech upon 
the bed, without any coins underneath, it ſeldom 
riſes its direction, above twelve degrees; which 
range will hardly reach any work above fifteen 
fathoms high. 

When Approaches are to be carried from a low- 
ground to a Place fituated on a high-hill ; all poſ- 
hble expedition muſt be uſed to get near the works 
of the Place ſo ſoon as can be; and the Trenches 
muſt be made very deep and narrow. For ſuch 
a ſituation gives the Beſieged not only an oppor- 
tunity of plunging into the Trenches, but likewiſe 
of ſallying with great advantage, which renders 
the ſupporting the trenches very difficult and 
dangerous. | 

Places fituated on hills have generally no other 
but rain-water within their walls, ſo it muſt needs 
be ſcarce in dry weather ; for which reaſon every 
poſſible precaution ſhould be taken to ſecure all the 
ſprings and brooks which are near the Place; by 


which 
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which the garriſon will be ſo ſtraitened as not to 
be able to hold out long. 

When a Town ſituated on an eminence is ſur. 
rounded with rocks, having little or no ſoil to cover 
them, the Attac becomes very troubleſome, and 
next to impoſſible; ſuch is Luxembourg, where the 
only ſide that can be attacked is all rock, covered 
with no more earth than a foot or eighteen inches: 
there is no other remedy to be found in that caſe, 
than to ſupply the want of earth by wool-packs, 
gabions, faſcines, and ſand-bags. 

It often happens that theſe Places are cut in- 
to the rock, ſo that the beſt part of their revete- 
ments are of ſolid ſtone; then the fixing the mi- 
ners, or making Breach with guns, becomes very 
tedious and troubleſome, and the more ſo in pro- 
portion as the ſtone 1s harder. 

The rock muſt be well examined to know whe- 
ther there are no veins that are ſofter than the reſt, 
which is often the caſe; and when there are any 
ſuch veins to be found, the work will go on much 
faſter : but on the contrary, if the rock is every 
where equally hard, there is no other remedy but 
time and patience. Goulon propoſes making the 
deicent into the ditch, by a hole made near the 
counterſcarp ſo deep as poſſible; he ſuppoſes a ditch 
of zo feet deep, and the hole about 6 or 7, which 
he ſays may be done in 7 or 8 days; at the bottom 
of this hole two Mines are to be made, one at each 
ſide; and before they are ſprung, a great quantity of 
faſcines, ſtones, earth, &c. are to be thrown into the 
ditch juſt oppoſite to them, which, together with the 
rubbiſh of the Mines, will make an caſy deſcent. 

To make Breach, he would have 7 or 8 pieces 
of cannon to batter the wall where the rock ends 
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and the maſonry begins, and from thence upwards, 
that the rubbiſh and earth together may make a 
lope of pretty eaſy aſcent: it the Breach ſhould 
not be ſufficiently wide, the miners may enlarge it 
by working into the rubbiſh, and placing ſome 
Mines there, which, when ſprung, will not fail af 
making the Breach the neceſſary width, 


The ATTAC of a Place near the Sea. 


HE Attac of ſuch Places is not likely to 
ſucceed unleſs the Beſiegers are maſters at 
Sea, ſo as to block up the harbour, and prevent 
the Beſicged from receiving any relief that way. 
When Ojtend was formerly beſieged by the Spa- 
mards, it held out three years, the Dutch ſupply- 
ing it continuaily with neceſtaries of all kinds by 
Sea, becauſe the Spaniards had no ſhipping to block 
up the harbour, whereby it was enabled to make 
that long defence; whereas the defence that the 
ame Town made in 1745, was the leaſt of that 
nature that ever was known, for it held out but 12 
days from the day of inveſtiture to the end of the 
diege. The Beſiegers found means to raiſe Bat- 
teries which commanded the entrance of the har- 
bour ; ſo that no ſhips or boats could either go out 
or come in without great danger. The bad con- 
dition of the ſluices, neglect of the fortification, 
and a general want of every thing neceſſary in the 
defence, occaſion'd the ſhortneſs of the defence. 

It is not always ſufficient for the Beſiegers to be 
maſters at Sea, and to block up the harbour, un- 
lels farther precautions are taken; for the Beſieged 
may watch and take the opportunity of a dark or 
loggy night, to pats by the fleet unperceived, _ 
{ma 
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ſmall boats, and ſupply the Town with neceſſaries, 
and therefore a boom, or ſeveral chains ſhould he 
faſten'd croſs the entrance of the harbour; and for 
a farther ſecurity, ſmall boats with lighted torches 
ſhould row up and down along the ſhore all night; 
by which means it would be impoſſible for any 
thing to paſs by, to leave the Beſieged the leaf} 
hope of ſuccour that way. Sometimes a ſtockade 
is made croſs the harbour, which effectually ſecure 
the entrance ; as the famous cardinal de Rzcbelien 
did at Rochelle. The Harbour being well ſecured, 
the Trenches are carried on as before directed; their 
figure and fituation muſt be made as the nature of 
the ground will permit; in the mean time the ſhips 
firing both with their guns and mortars, will con- 
tribute much to a ſpeedy ſurrender. The Attac of 
ſuch a Place is generally made near the ſea fide, 
where there are frequently hills of ſand blown 
there by the winds, under cover of which the Be- 
fiegers may approach the Place very near, and make 
Batteries behind them, to annoy the works ; this 
was the caſe at Ofend in the laſt Attac, the Town 
being ſurrounded with water every where, except 
at the north fide near the ſea, where there are 
ſand-hills reaching almoſt quite to the out-works, 
behind which the French erected Batteries ſo near 
the Place, that the Beſieged were fo ſoon obliged 


to ſurrender. 


To prevent Succours being thrown into a Town. 


Have hitherto ſuppoſed the General to have 
taken every neceflary precaution to prevent the 
enemies throwing any ſuccour into the Place, and 


to be in a condition to withſtand any attempt that 
may 
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may be made to relieve it; but as I have not yet 
entered into any particulars, it will not be impro- 
per to expatiate a little on this uſeful part of the 
attacs, upon which the ſucceſs of a Siege very 
much depends. 

It has happened ſometimes, that the enemy 
who had been thought in too weak a condition to 
relieve the Place, were afterwards found able ei- 
ther to raiſe the Siege, or to throw ſuch ſuccours 
into it, as to make it a hard taſk to take it: the 
enemy may be ſtrengthened either by drawing out 


| moſt of the troops from the neighbouring garri- 


ſons, Which are leaſt expoſed, or by a ſtrong rein- 
forcement received from {ome other part. In ſuch 
caſes, 

There are two ways of preventing ſuccours be- 
ing thrown into a Town beſieged, the one by re- 
maining in the line, to hinder the enemy from 
breaking thro'; and the other, by drawing out as 
many troops as can be ſpared, without leaving the 
Trenches and Line unprovided againſt any ſally the 
Beſieged may make, to engage the enemy upon an 
advantagious ſpot of ground. 

Both theſe ways have been practiſed, and both 
ſucceeded ſometimes, and at others miſcarried; fo 
that it is hard to judge which of them is prefer- 
able to the other. The inconveniency ariſing from 
keeping Within the Line is, the uncertainty on 
which fide the enemy intends to make the Attac ; 
whence ariſes a neceſſity of guarding equally all 
the poſts, which when the Line is pretty extenſive, 
or the Army of the Beſiegers not very ſtrong, gives 
the enemy an opportunity of attacking any part 
with great ſuperiority and advantage; and when 


once they have broke in, the Beſiegers placed there, 
inſtead 
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inſtead of charging them, yet in diſorder, uſually 
give all over for loſt, and taking to their heels, { 
an example for all the reſt to follow ; whereby 
the enemy ſucceed to their utmoſt wiſhes, with- 
out any farther trouble or danger, This has been 
the caſe of moſt Lines that have been attacked 
and forced. 

The inconveniences ariſing from going out 
of the Lines, to engage the enemy at a dittance, 
are, that the army muſt be divided, fo as that one 
part may guard the Trenches, whilſt the other 
meets and oppoſes the enemy ; which weakens it 
ſo conſiderably, that if they are pretty ſtrong, they 
may be in a condition to beat the Beſiegers; or if 
they do not think proper to engage, may draw them 
one way whilſt a ſuccour paſſes another. 

If the Beſiegers are determined to ſtay within 
the Line, the General ſhould take care that it be 
every where in a good condition; the bridges of 
communication every where in good order, and cf 
a ſufficient number; that the troops may be in a 
condition to ſuccour one another, upon occaſion, 
without any impediment; out-works ſhould be 
made in thoſe avenues which are molt expoſed and 
likelieſt to be attacked; that the Line be every 
where equally guarded, thoſe parts excep ed only 
which are inacceffible, as ſome generally are; to 
keep a ſtrict watch upon thoſe parts where there 
are any hollow ways or riſing grounds, under co- 
ver of which the enemy may approach unper- 
ceived to place redouts even at ſome diſtance be- 
yond the Line, if the ſituation ſhould be favoura- 
ble to the enemy; parties and ſpies to range con- 
tinually about, to give timely notice of the enemy's 
approach; for if the Line is well made, and the 

enemy's 
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enemy's deſign diſcovered betimes, any attempt up- 
on it may certainly be prevented. 

In a country were wood is to be had, fires may 
be made in the night without the Line, about 100 
yards diſtance, oppoſite to every ſaliant angle of all 
the redans, whereby the approach of the enem 
will be diſcovered, and his deſign fruſtrated. 

But if, notwithſtanding all the precautions taken 
on the part of the Beſiegers, the enemy ſhould re- 
ſolve to attempt the relief of the Town, by at- 
tacking the Line in ſome part or other, a ſignal 
muſt be made to notify their approach, and on 
which fide; whereupon the troops next at hand 
immediately march to the aſſiſtance of thoſe at- 
ncked, to keep the enemy in play till others can 
come up, Which are at a greater diſtance ; then 
vigorouſly charging the enemy upon their firſt en- 
tering the Line, while they are yet in diſorder, 
and, if poſſible, to drive them out again. It will 
be neceſſary to keep guards, at the ſame time, all 
round the Line, at proper diſtances, leſt they ſhould 
make an attac on one fide, whilſt they attempt 
to throw in ſuccours on another. 

I am perſuaded that if the Beſiegers knew their 
advantage, and did not give all over for loſt, as 
ſoon as the enemies are broke in, and would charge 
them briſkly before they have time to put them- 
ſelves in order, few or no Lines would be forced, 
ſuppoſing all the precautions before- mentioned were 
obſerved. 

But if the Line ſhould be too extenſive for the 
number of the Beſiegers to defend, or the enemy 
ſhould appear and be ready to attac them, before 
the Line and bridges of communication are finiſhed, 
u that caſe, it would be moſt convenient to march 

out 
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out and attac the enemy before they advance too 
near, and before either thoſe in the Town have 


any notice of their arrival, or they themſelves find 


means of throwing ſome relief into the Town. 

So ſoon as intelligence has been received of the 
enemies approach, a convenient ſpot of ground muſt 
be choſen for the field of battle, if poſſible either 
near ſome defiles, through which they mult ne- 
ceſſarily paſs, or ſome place where Batteries may 
be erected on a hill or riſing ground, or elſe near 
ſome village, where the troops being poſted, 
may flank the enemies in their Attacs. The 
knowledge and ſkill of the General 1s here to be 
diſplayed, to procure all the advantages which the 
nature of the ground can afford ; and the diſpoſition 
of his Army ought to be ſuch, as not to be either 
ſurprized or flanked by the enemy, but, on the 
contrary, to afford mutual ſuccours to one another, 
whenever it is neceflary. 


REMARKS. 
1 HERE are various opinions concerning the 


Defence of Lines, but the greater number is 
on the fide of thoſe, who think it is more advan- 
tageous for the Beſiegers to meet their enemies, and 
fight them before they come too near, for ſuch 
and other reaſons as have been mentioned before; 
but to ſet the one and the other manner into as clear 
a light as can be done, we ſhall here give {ome 
examples, both of Lines which have been forced, 
and others which were not. 

When Prince Eugene beſieged Belgrade, the 
Turks came with an Army of 200,000 men, and 


beſieged him in his camp, making Approaches 
the 
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the ſame manner as if before a Town; yet though 
his army was only 40,000, and the Turkiſh garri- 
ſon nearly equal to his whole army, he marched 
out of the Line in a foggy night, about three in 
the morning, attacked the advanced guards of the 
Turks, drove them back upon the corps that ſhould 
have ſuſtained them, and theſe falling back upon 
the others, put their whole Army into confuſion, 
which afforded Prince Eugene an opportunity to 
rout them; a great number were ſlain, with their 
general; all done with ſo much expedition and ſe- 
crecy, that he was returned to his camp before 
the garriſon knew any thing of the affair, which 
lurrendered the day following. 

When the Turks beſieged Vienna in 1683, and 

the chriſtians appeared under the King of Poland 
and the Duke*of Lorrain, to relieve it, the Turks, 
truſting to the ſuperiority of their Army, kept 
within their Line, but were defeated, loft all their 
Artillery, baggage, and the greateſt part of their 
Army. 
The Lines the Spaniards made at Arras were 
the ſtrongeſt ever known, yet they were forced, 
by Meſſ. Turene and Laferte, with very little loſs 
on the fide of the Aſſailants, who had made three 
different real Attacs, beſides ſome falſe ones. 

At the Siege of Turin in 1706, Prince Eugene 
forced the French Lines with 72,000 Men in them, 
himſelf having 24,000 only; he attacked them in 
2 poſt where the Lines were neglected, and the 
communication of that quarter with the others 
very bad, 

It appears from experience, that it is ſeldom in 
he power of the Beſiegers to prevent the Town 
tom being relieved, without an Army of obſer- 
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vation ; in the few inſtances following, where the 
Lines have not been torced, it was chiefly owing 
to the great ſuperiority of the defenders; as at 
Philipſbousg in 1734, the French had a numerous 
Army, the Line of a {mall extent, and extremely 
well made; whereas Prince Eugene had no more 
than 30,000 ; ſo that it would have been a very 
great imprudence to have attempted any ſuch thing, 

But when the Beſiegers have an Aimy of Ob- 
ſervation, it is hardly poſſible to force them, and 
relieve the Town; the only thing that the Beſieged 
can do then, is to attac a Town of the Beſicgers, 
whereby they will be either obliged to raiſe the 
Siege, or ſec a Town of theirs taken, 

When Liſe was beſieged in 1705, Prince Eugene 
commanded the Attacs, and the Duke of 1Mariuc- 
rough the Army of Obfervation 3 whenever the 
French made any motion towards relieving the 
Town, the Army of obſervation was immediately 
reinforced by as many troops as could conveniently 
be ſpared from the Trenches, which prevented the 
French from venturing to attac the Allies, and tho 
they had a numerous Army, were obliged to re- 
main quiet ſpectators of the Town's being taken. 


Of the raiſins à SIEGE, 


OTWITHSTANDING all the precau- 


tions that a diligent and knowing General 


may poſſibly have taken, before the Attac was 
made, to prevent any relief being thrown into à 
Town, it will ſometimes happen, that the Enemy, 
by ſome means which could not poſſibly have 
been foreſeen, may become fo ſtrong, as not only 
to be in a condition to raiſe the Sieg, Which ' ot: 
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done with an inferior Army, but alſo to give bat- 
tle with a ſuperior force; then it is prudent in a 
General to raiſe the Siege, and retire betimes as 
privately as he can, thus: 

Firſt, to draw off the guns and mortars from 
their batteries; then the tools are put into the wag- 
gons at duſk, the Artillery ſets out firſt, then the 
baggage, the guard remaining in the Trenches, 
firing in the ſame manner as if the Attac continued; 
and when they are advanced pretty far on their 
march, the troops follow in a regular order, and 
the guard of the Trenches draws off by degrees, 
and follows after ; the fires in the camp are all the 
while left burning as uſual, to conceal their retreat 
from the garriſon, who otherwiſe might fall on 
their rear, 

When there is no danger of a purſuit, the Ar- 
tillery, baggage and Army draw off by day, with 
colours flying and drum beating, in the order ſpoke 
of; but ſhould it happen that the enemy, by 
forced marches, come unexpected, ſo as to leave 
no time to carry off every thing ; then what re- 
mains muſt either be burned or deſtroyed, that it 
may not be of ule to the enemy. 


The Attacs of FokTs, CASTLES cr HOUSES. 


N the courſe of a war, it oft happens that places 
of little importance, yet necetlary to be taken 
ON account of their guat. 41 ng {ome paſſes, or ſerv- 
Ing to haraſs the for ragers, fall on convoys, or exact 
contributions, Sc. As ſuch places s do not require 
the attention of a whole Army, ſome ofiicers with 

detachments are ſent to take them. 
I 2 "== 
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Theſe places, for the moſt part, are no otherwiſe 
fortified than by ſingle walls, without a rampart, 
ſometimes with a ditch about them, and a ravelin 
or redoubt paliſſaded, to cover the gate or entrance. 
A detachment ſent on ſuch undertakings, ſhould 
be provided with ſome ſmall field- pieces, and a few 
ſmall mortars, and ſet out ſo as to arrive before the 
place about duſk; they immediately make ſome 
epaulement near the place to be attacked, to cover 
their troops, guns and mortars, and ſo ſoon as they 
can ſee, begin to fire very briſkly till a breach 1 


made, or the enemy think proper to ſurrender, 


It guns and mortars cannot conveniently be 
tranſported, on account of bad roads, or of the 
great expedition which is oft required, to ſurprize 
and leave no time to the Enemy to ſtrengthen the 
garriſon, or elie there 1s an expectation of doing 
the buſineſs without them, it will be of importance 
to be well acquainted with the place, and the na- 
ture of the ground about it; and ſo ſoon as the 
detachment is arrived, to make a falſe Attac on 
one fide, to draw the whole force and attention of 
the enemy that way, while a party ſcales the wall, 
or enters by any other means on the other; and 
if they ſucceed, march directly towards the gate, 
break or cut it open, and then fall ſuddenly * 
the garriſon, and attac them vigorouſly till they 
ſurrender ; but in caſe they ſhould not ſucceed, a 
retreat is beat to retire in the beſt manner poſſible. 

Petards are oft of great uſe in theſe kind of At- 
tacs, for breaking open the gates, forcing barrt- 
cades or paliſſades; if they can by any means be 
fixed, they never fail of their effect. 

Fenguicr carried off many garriſons, both in Ger- 
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many and in [aly, by them, which could hardly 


have been done by any other means. 

If a Caſtle ſtands upon a high hill, ſo that the 
guns can have no effect upon it, or the ſhells 
thrown into it, oblige the enemy to ſurrender, as 
is very oft the caſe in Germany or Spain, where 
moſt Caſtles are built upon high places; then a 
large Mine muſt be made, if the Caſtle is of im- 
portance enough to be taken, which being load- 
ed with a great quantity of powder, and before 
the Mine is fired, notice is given to the garriſon of 
their danger, which generally makes them ſur- 
render. 

In king Milliam's war the French made a Mine 
under the Caſtle of Alicant in Spain, and when it 
was loaded they ſummoned the garriſon, who 
were Engliſb, to ſurrender; but ſome of the of- 
ficers, to ſhew their bravery, thinking themſelves 
ſecure, were ſwallowed up in the gap which the 
rock made, with their Punch-bowl. 

If a ſmall Place is neither to be ſurprized or 
forced, by any of thoſe methods, ſome Infantry 
muſt be placed in ſuch a manner as to fire continu- 
ally at the enemy, wherever they appear, and in 
tie mean time the gate muſt be forced open, ei- 
ther with a Petard, or cut with hatchets ; but this 
maſt be done ſuddenly, before the enemy have time 
to conſider of what is doing at the gate, to ſecure the 
grenadiers in this dangerous undertaking. 

It the enemy ſhould have retrenched or barica- 
ced themſelves in a Houſe, Farm, or Church, 
which is not to be forced, without ſome kind of 
mall Artillery, it may be ſet a fire to make them 
lurrender. Unfair as ſuch ways of proceeding may 
Ippear, war is an excuſe, that allows of every ſtra- 
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tagem. The Hungarian huſſars have oft prac- 
tited this me ethod with ſucceſs. 


The ſurprizing large Places. 


F the Governors were continually upon their 

guard, and ſtrictly obſerved military diſcipline 
day and niglit, it woud be a hard taſk to ſuprize a 
Place ſo guarded; but it oft happens that a Gover- 
nor lives in too great ſecurity, and neglect of all 
diſcipline, eſpecially when the enemy are at ſome 
diſtance, and other Places between them; of which 
an active and ſkilful General knows how to take 
advantage, and to lull the Governor in his ſe— 
curity, by giving out, in 2 private manner, that 
he intends to undertake ſomething quite contra- 


ry, in the mncan time he is preparing every thing 


neceſſary for his expedition; he ſhould be inform- 
ed, by ſpies, of the ſtrength of the Place and gar- 
riſon, what troops, whether Veterans or militia, 
all the centry-polts, the guard-houſes, and ſtrength 
of each guard, where the foldiers are quartered, 
in baracs or private houſes, the ſituation of the 
Governor's houſe, and of the ſtore-houſes, the 
place of parade, where the troops aſſemble, whe- 
ther any poſts are guarded with leſs diligence than 
others, on account of their diſtance from the parts 
where they imagine the enemy may be expected; 
it is alſo neceſſary to be acquainted with the courage 
and capacity of the Governor, and of the princi- 

al ofticers, the nature of the ground about the 
Place, whether there are any woods, hollow 
roads, under cover of which the troops may ap- 
proach unperceived. This being known, and the 


troops before the Place, while yet dark, it mull 
be 
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be determined where and which way to enter the 
Town; »>r ſometimes in foggy mornings, when 
the gates are opened, by lying hid in troops at hand, 
approach inſtantly and ſeize on the draw- bridge, 
to prevent its being drawn up, and keep the guards 
in play, if they cannot ſurpriſe them, till others 
may arrive; or get a cart loaded with fruit, which 
they ſtop, under ſome pretence, by the guard- 
room, let them fall out to amuſe the guard, which 
they ſeize, being under diſguiſe of peaſants, or 
ſtop upon the draw-bridge, and drop one of the 
wheels, to prevent its being drawn up; or ſome- 
times this is to be done by means of ſome old 
aqueduct or underground paſſages that has been 
neglected; ſometimes a number of officers and 
ſoldiers enter in diſguiſe, ſome one way and ſome 
mother; when they are got ſafe into the town, 
they harbour either in public houſes or in thoſe of 
people, bribed to receive them, and ſo ſoon as it is 
dark, and the garriſon lies ſecure in their beds, all 
zſſemble at a place agreed on, and from thence 
march directly to the gates and other poſts, and 
ſurprize the guard, ſending word, or making ſignals 
to the troops without to approach and break open 
the gates; ſo ſoon as theſe are got in, they march 
directly to the barracs, to prevent the garriſon from 
taking to arms, and, at the fame time, ſend a par- 
ty to ſecure the Governor; others to take all the 
conſiderable poſts, ſuch as Store-houſes, powder- 
magazines, and eſpecially the ramparts, to prevent 
the garrifon from making uſe of their cannon. 
Should there be any ſtrong hold within the town, 
5 a Caſtle or Citadel, care mult be taken that the 
garriſon do not throw themſelves in it; and in caſe 
of any reſiſtance from thence, the guns of the 
14 town 
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town may be turned againſt it, to reduce it as ſoon 
as poſſible. 

Cremona being garriſoned by the French, was 
ſurprized by Prince Eugene, who took the Governor 
and M. Villeroy priſoners ; but a regiment of the 
garriſon happening to be accidentally under arms, 
by ſome miſtake of the time, made an alarm, and 
the officer of Prince Ergene's party, who was to 
have given the ſignal to thoſe without, was killed in 
the firſt Rencounter, the troops without, not hay- 
ing the expected ſignal, and hearing the firing and 
noiſe in the Town, marched off giving all over for 
loſt ; which obliged Prince Eugene to retire, after he 
had been nine hours in poſſeſſion of the Place. 

As nothing is more inſtructive than examples of 
facts, I ſhall here give a few more. 

Feuquier commanding at Pignerol in 1691, ſur— 
prized Savillan with four companies of the King 
of Sardinia's gens d'armes in it; in this manner 
in the evening of a froſty night, he ſet out with 
800 horſe, having 500 foot behind them, and 
made ſuch haſte as to arrive two hours before day; 
he approached with his foot to a detached baſtion, 
which he knew had no revetement, entered the 
ditch, paſſed over the ice, to the entrance of the 
Place, where he enter'd, having the lock broke 
open by a ſpy ſent before ; then drew up his foot, 
and ſurprized the guard, broke open the gate to 
let in the horſe; which done, the garriſon was 
taken, without any reſiſtance, and carried to Pig- 
nerol: all executed in thirty hours, tho' theſe two 
Places were above fourtcen leagues aſunder. 

The ſame Officer being quartered at Hailbron in 
1688, marched with goo horſe and 800 foot to a 
little place called Krei//beim, in the country of 
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Anſpach on the Neter, the garriſon conſiſted of two 
batallions, incloſed by a good wall, a ditch round 
it, and a Caſtle within ; as it could not be ſurprized, 
he perſuaded the Governor to come out under ſome 
ſpecious pretence, upon which Feuquier command- 
ed him to ſummon the garriſon to ſurrender pri- 
ſoners of war, which they did. 

This ſhews, how cautious a Governor ſhould 
be, and not leave his garriſon without being 
well eſcorted, or truſt an enemy without great ne- 
ceſſity. | 

The ſame gentleman commanding at Phortz- 
heim upon the Lentz in 1689, being much 
ſtraiten'd by two poſts of the Imperialiſis, the one 
above and the other below him ; for they placed 
guards upon hills ſo near, that they could diſcover 
whatever came out of his garriſon : to get rid of 
ſuch troubleſome neighbours, ar duſk he marched 
out with 600 foot, took a great circuit, and arrived 
before the gate of Newubourg, one of theſe poſts, 
which was leaſt guarded, about midnight ; where 
paſſing over the bridge to the gate, told the centry, 
in German, that he came from a party, and deſired 
to let them in; whilſt they ſent for the key to open 
the gate, he amuſing the officer of the guard with 
ſtories, the Petard was fixed before it Was per- 
ceived ; they immediately fired at him and his men, 
and beat the alarm; but it was too late, for they 
got in, and were drawn up before the garriſon could 
be brought under arms, and ſo were taken, con- 
ting of 500 foot, 150 dragoons, and about 300 
horſes, 

The very next night he marched with 600 foot 
and ſome horſe to Entzwahing, which was the 
other poſt, being only guarded by 150 foot, and 
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500 horſe, ſending his horſe over the River Lents, 
to prevent thoſe of the garriſon from running away, 
and attact both gates at once, knowing they were 
but ſlightly guarded, ſome cutting the paliſſades 
laced in the form of a redan to cover the gates, 
whilſt the reſt fired ſmartly at the guards; an 
opening being made, the gates were forced and | 
the garriſon taken. 
Theſe two garriſons, conſiſting of 1300 men were 


troopers which the Germans had cut to pieces in 
cold blood ; a terrible revenge of a provoked and 
cruel enemy. 
The King of Sardinia having a company of 
gens d' armes in the Caſtle of Orbaſſan, a league 
from Turin, to cover his going to a pleafure-houſe | 
he had there; Feuguer, always upon the watch, 
finding they thought themſelves ſecure, and neg- 
lected their duty; ſet out from Pignerol in the duſk 
with 800 horſe and 500 foot; and when he came 
near the caſtle, detached his horſe towards Tur: 
and Montcalher to watch the enemy who might 
come that way, and advanced with his foot to 
the gate, where he ordered a Petard to be fixed ; 
the centry perceiving it, killed the Petardier and 
alarmed the garriſon ; however, he himſelf fixed 
the Petard, as having no body elſe that underſtood 
the buſineſs; by which the gate being broke, 
he took the garriſon in the midſt of the King's 
quarters, and carried them fate to Pignerol, with- 
out the leaſt purſuit. 
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The taking a Place by Eſcalade. 


HE manner of taking a Place by Eſcalade, 

is much the fame as that of ſurpriſing it by 
any other ſtratagem; the only difference is, in paſ- 
ing theditch and mounting the rampart by means of 
ladders. The ſcaling ladders uſed, upon theſe occaſi- 
ons, are of various ſorts; ſome are of ropes, and ſome 
of wood, fome are made of ſeveral joints, ſo as, 
when put together, to make a ladder of any length, 
which, in my opinion, are the beſt, for the height 
of the wall is ſeldom Known till you come upon 
the ſpot z therefore no proper length can be given 
to the ladders beforc-hand ; there is another ſort 
uſed in England, much of the ſame make as the 
common ladders, only the ſteps turn about wooden 
pegs, ſo that the poles may be brought near each 
other, or to ſhut like a parallel ruler : this ladder 
is very convenient for carriage, but as they are of 
a Certain length they are not fo uſeful as thoſe with 
joints. 

Being arrived before the place in the night, the 
firſt thing to be conſidered is, where and in what 
manner to paſs the ditch ; when it is dry and deep, 
there needs no other conſideration than how to get 
into it; if it is muddy, boards, hurdles, or faſcines 
ire to be thrown in; but if it is full of water, the 
pallage is like to be troubleſome, but it often hap- 

ens that a Governor, becauſe the Town ſeems to 
2 in no immediate danger of a ſurprize, grows 
carcleſs in his duty, and negligent of diſcipline, and 
by that means may be eaſily ſurprized. 

When a river paſſes by or through a Town, a 


great number of boats mult be provided in as private 
a manner 
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a manner as poſſible, and brought in the dark, to 
be ready to carry the troops over, in the middle of 
the night, or early in the morning, about an hour 
before day. 

But if there is a deep wet ditch, which has no 
communication with any river, ſmall boats made 
of Tin ſhould be provided, each to hoid one man 
only; ſometimes baſkets covered with ſkins or oil. 
cloth, have been uſed on ſuch occaſions ; theſe kind 
of boats being very light, are eaſily carried by the 
detachment ; and when the firſt have paſſed the 
ditch, they puſh the boats back for others to get 
over, till all are paſſed. 

Suppoſing then the troops prepared to paſs the 
ditch, by ſome means or other, a party muſt firſt | 
be placed on the counterſcarp oppoſite to the land- 
ing place, ready to fire at the garriſon, in caſe they 
have taken the alarm, and come to oppoſe their | 
mounting the rampart. If the ditch is dry, the | 
ladders are fixed in ſome place fartheſt diſtant from 
any centry, and fo ſoon as they get upon the ram- 
part, they put themſelves in order, to be ready to 
receive the enemy, if they could appear; then 
the commanding officer, or ſome truſty man, who 
ſpeaks the language of the garriſon, advances at 
ſome diſtance before the reſt, towards the gate; 
if he meets with a centry, he goes up to him, under 
ſome pretence or other, as if he belonged to the 
garriſon, and if the centry ſuffers himſelf to be thus 
ſurprized, claps a piſtol to his breaſt, to Keep him 
quiet; but ſhould the centry, knowing his duty, 
offer to keep him at a diſtance, he muſt endeavour 
to kill him with all poſſible filence, and then ad- 
vance ſuddenly with the detachment towards the 


gate, and cither ſurprize or kill all who oppoſe 
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them ; immediately upon this they fall to work 
breaking open the gate, to let in the reſt of the 
party, and then proceed in the manner before de- 
ſeribed. 

If the ditch is wet, the rampart high, and has 
'a revetement, it will be hard to ſurprize the 
Town that way; but if there is no revetement, 
the troops may hide themſelves along the outſide 
ſlope of the rampart, till all are over, and then 
proceed as before. 


REMARK S. 


N Queen Ann's war, Keiſerſlautern was ſur- 
prized by the French in the following manner. 
A German deſerter told the French Commander, 
that if he would ſend a party with him, he would 
engage to ſurprize the Place ; accordingly a detach- 
ment was ſent, which marched through the woods, 
till within half a league of the Place, where they 
ſtopped till it was dark, and provided themſelves 
with as many ſheep and horſe racks as they could 
get, to ſerve them for ladders. The ditch was 
dry, and the wall low ; at duſk they approached the 
Town, got into the ditch, fixed their ladders; 
400 grenadiers, provided with hatchets, mounted 
the rampart, with the German at their head; ſo 
loon as they were got up he advanced, at ſome 
diſtance before the reſt, to the centry, told him he 
went the round, that his light was out, and de- 
fired him to ſtrike a light for him; the centry, 
not ſuſpecting any thing, went to ſtrike a light, 
and whilſt he was about it, the other gave him a 
blow with an iron bar, which he had ready for 
that purpoſe, by which he threw him into = 
ditch ; 
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ditch; the grenadiers upon this immediately ad- 
vanced to the gate, ſurprized the guard, and open- 
ed it. The garriſon finding how things went, with— 
drew into the Caſtle; and when the inhabitants had 
ranſomed the Town from plunder, the French re. 
tired, as they could not keep it for want of theCaſtle. 

In the year 1676, Les, a Town on the River 
Dender, belonging then to the Spaniards, was ſur— 
prized by the French. The ditch was wet, and 
the rampart without a revetement ; half the de- 
tachment paſſed the ditch in ſmall baſkets covered 
with oiled cloths, while the other half ſtood read 
to fire upon thoſe who ſhould oppoſe their paſſage, 
then followed the reſt in the fame boats, aud took 
the Place. 

When the Army 1s very ſtrong, and the place 
very large, and not regularly fortified, ſeveral at- 
tacs may be made on different parts, at ſome diſ- 
tance from each other, ſome of them may be falſe 
ones, and begun firſt to favour the real ones; this 
may be done with icaling Jadders, petards, and 
boats, if the whole ditch or part of it is dry, It 
was in this manner that the French and Pri, 1.22 
ſurprized Prague in the laſ 4 Hypo juſt before 
a ſtrong reinforcement which was a coming, 

ould get into the Town, 2 and many other 
A. atagems may be uſed to ſurprize a place, which 
ſeldom fails of ſucceſs, if the undertaking is car- 
ricd on with reſolution, and well concerted. I am 
fully perſuaded, that many places that make a long 
defence when attact in a regular manner, might 
be taken at a {udden attac on all ſides, if it can be 


before the garriſon is reinforced. It is true that 
ſuch an attac may be looked upon as deſperate, 
and it mist expoſe the troops to great danger; 


but 
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but when we conſider the great expence of a ſiege, 
the time, and the number of men loſt, it will ap- 
pear, that even by loſing the ſame number of 
men, in a ſudden affault on all ſides at once, there 
would be much time and expence ſaved. 


How and when a SIEGE may be accelerated. 


HEN a garrifon 1s very ſmall, in compa- 
riſon to the extent of the Town, or the 
Army of the Beſiegers very numerous, there is no 
neceſſity for ſtrictly obſerving all the precautions 
mentioned in the Attac of a place regularly forti- 
fied ; for which reaſon the Line of circumvallation 
15 oft omitted, as I am told the French did laſt 
War at Tournay, tho the Town was well fortified, 
and had a very ſtrong garriſon; but the Beſiegers 
were ſo numerous, that they were under no appre- 
henſion of any attempt for its relief. 

In ſuch caſes an extraordinary number of work- 
men are employed, who carry the trenches within 
100 or 150 yards of the Town, the firſt night, 
and there the firſt parallel is made, erecting like- 
wiſe ſome batteries with gabions and ſand-bags. 

When a garriſon is weak, the works of the Place 
out of repair, without any revetement, and butfew 
or no out-works; or when there are any hollow 
ways or cavities near the Town; then, inſtead of 
opening the Trenches at 500 fathoms diſtance or 
more from the Place, as before, the Beſiegers ad- 
vance the firſt night near or on the glacis, where 
they make a Parallel, and erect. batteries; and 
when this work is fo forward as to cover the troops, 
then they work backwards; that is, they carry a 
trench or two from the Parallel already m—_— 

ack- 
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backwards towards their camp, for the troops go- 
ing to or coming from the Parallel to the camp in 
ſafety, and at the ſame time carry their lodgments 
forward on the ridge of the glacis. 
If the garriſon is very weak, the works made 
with turf, and out of repair, the Beſiegers may 
advance to the covert-way the firſt night, drive 
out the enemy, and lodge themſelves there, if it 
would prove too dangerous to aſſault the body 
of the place at once. It would be proper to cat- 
ry ſome ſmall field- pieces along with them, to dit. 
commode the Beſieged, till their batteries are raiſed, 
and a good number of wool-packs to cover their | 
troops in the covert-way, till their lodgments are 
made ready to receive them. For it is not ſuf- 
ficient to advance a ſiege only, without taking 
care, at the ſame time, to loſe ſo few men as 
poſſible, that the advantages gained one way, may 
not be counter-balanced by the loſs on the other. 
When a Siege is undertaken, the firſt conſidera- 
tion is, how to proceed ſo as to become maſter of 
the Place in the ſhorteſt time and ſafeſt way, ſome- | 
times attacking it in a regular manner, when it 
cannot be effected otherwiſe, ſometimes advancing ?! 
pretty near the Place, under cover of ſome riſing 
round, hollow roads, caverns, or buildings, which 
the Beſieged may have neglected, or had not time 
to deſtroy; ſometimes by attacking the Town on 
one fide, and ſcaling it on the other; or ſurpriz- | 
ing ſome of the out-works, eſpecially when they 
are made with ſods only. In ſhort, a ſkilful Com- 
mander ſhould uſe all kinds of ſtratagems to 
over-reach the enemy, and if not in the whole, | 
at leaſt to ſurprize them in part, and never omit | 


the leaſt favourable opportunity, ariſing either | 
from 
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from the nature of the ground, indolence of the 
Governor, or ill condition of the work, which 
may any ways contribute to ſhorten the Siege. But 
25 it is impoſſible to enumerate all the various 
caſes that may happen, and which depends chiefly 
on the time, opportunities, and ſituation, we ſhall 
inſiſt no longer on the Attac of Places, but proceed 
to their Defence. 


WM PAR T 
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Of the DEFENCE. 
|| N the firſt part I have explained the particu- 


lars of the Attac of Places, the ſecond treats 

of every thing concerning their Defence: there 

is ſuch a connection between theſe two branches, 

that it may not altogether appear improper to treat 

of them together in the ſame manner as Gout 

has in his memoirs, were it not more proper with 
regard to the perſpicuity of the ſubject to ſeparate 
them; the Attac teaches the elements of Defence 
in general, I ſhall here treat more particularly of 
what may be uſeful in the Defence of each part, or 
in any manner conducive to a long and vigorous 
Defence of the whole. 

The Deſign of this work being to point out the 
principal means to be uſed in the Defence of a 
Place; I ſhall begin with the neceſſary garriſon and 

quantity of ammunition and proviſion requiſite in 
proportion to its bigneſs, and the general diſpoſi- 
tion which is to be made, to make a brave and 
ſtout Defence; after this we give the particulars 
relating to the Defence of each part of the Forti- 
fication, and then an explanation with regard to the 
Defence of ſmall Places, Caſtles, and even ef 
Houſes, capable of receiving a guard, with a view 
to rouſe the attention of young officers, and to 
ſhew that there are few poſts but may be defended 
againſt an attac of a ſhort duration; and that thele 
kind of Defences havetheir uſe, and are not al 
toge- 
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together romantick, when well conducted by brave 
and ſkilful Commanders. 


TROOPS and AMMUNITION required in a FORT I- 
FICATION 70 Make a goed DEFENCE. 


H E Defence of a Place depends not only on 

the goodneſs of its Fortification, but alſo on 
the ſtrength of the garriſon, the quantity of Ar- 
tillery, ammunition, and proviſion ; and above all, 
on the courage and conduct of the Governor. 

It is not ſufficient that a Governor is brave, and 
ready to expoſe himſelf upon all occaſions to the 
greateſt danger, but he ſhould have a perfect know- 
ledge and ſkill in fortification, to make a ſtout and 
long Defence; by theſe he will be enabled to 
make the beſt uſe of every minute part of the 
works, and to defend them with leaſt danger to 
the garriſon, as likewiſe to make the enemy pay 
dear for every inch of ground they gain. 

But how ſhould it be poſſible for a Governor 
0 to know after what manner to defend the ſeveral 
2 works with beſt advantage, if he is ignorant in 
d what particulars their Defence conſiſts? to retire 
n W 2nd give way to the ſuperiority of the Eeſiegers 
i- W upon occaſion, and at a more favourable conjunc- 
d WW ture to return to drive them out again, and deſtroy 
rs W their works? might not one conclude, without 
i- W preſumption, that the little reſiſtance which ſome 
e conſiderable Places have lately made, tho' well pro- 
of W vided with every thing, and capable in all other 
w WH re[pets to make a long and obſtinate Defence, 
to has been owing chiefly to the want of knowledge 
ed and {kill in the Governors? 
ſe It is certain that the ſucceſs or miſcarriage of all 
l- great undertakings, eſpecially in the Art of War, 
e⸗ KA chiefly 
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chiefly depends on the knowledge and conduct of 
the Commander; ſince nothing is done without his 
orders, and every thing is carried on under his 
direction, both in the projecting and execution. 
It is then to be taken for granted, that conduct 
and knowledge in the Governor is the firſt thing 
eſſentially neceſſary for a good defence, and next 
a ſufficient garriſon, well provided with every thing, 
both for defence, and enabling them to ſuſtain the 
great fatigues unavoidable in a Siege. 

If it is of importance that the works fhould be 
well conſtructed, it is no leſs ſo to have a ſufficient 
number of troops to defend them, ſince they are 
made on the ſuppoſition that there ſhould be men to 
defend them, and conſequently, the walls without 
Men, would be but little obſtruction to the enemy. 

The bigneſs of a Place, the number of out- 
works, and the nature of the ground about it, 
ought to ſerve as a rule, whereby the ſtrength of the 

arriſon ſhould be determined. It is evident that 
the larger the Place is, that is, the more baſtions it 
has, the more troops are required for its defence; 
the ſame may be faid with regard to its out-works: 
and as to the nature of the ground about it, 
it is no leſs evident, that of two Places of equal 
bigneſs and equal number of out- works, that which 
is acceſſible on every ſide requires more troops 
to defend it, than that which is only ſo in ſome 
parts, ſince the inacceſſible ſides need not be fo 
well guarded. 


Mr. Vauban computes the ſtrength of a garriſon, | 
by allowing 5 or 600 men for every baſtion, regu- | 
larly fortified with ravelins and a covert-way, an 
fo many for every horn or crown-work, as like- 


wiſe for a double ditch and coyert-way ; but he 
ges 
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does not ſeem to be ſufficient for a Place acceſſible 
on every fide, eſpecially now, when there is fo 
much Artillery uſed in the Attacs of Places. There 
ſhould, in my opinion, be no leſs than 1000 men 
allowed for every baſtion, and in proportion for 
any other ſupernumerary outworks ; and if there 
are any ſides inacceſſible, to allow only one third 
for each, that is, 333 ; beſides theſe, there is al- 
lowed one tenth of cavalry ; that ſo, according to 
this computation, a Place with fix baſtions ſhould 
have a garriſon of ſix times 1000, or 6000 foot, 
and 600 horſe, or rather dragoons, who are beſt, 
as they charge equally afoot as on horſeback ; that 


| is, ſuch a Place ſhould have a garriſon of 6600 


effective men. 

It is likewiſe judged, that eight pieces of cannon 
and two mortars, are neceſſary for every baſtion ; 
that is, 48 pieces of cannon and 12 mortars, for a 
Place of fix baſtions, which in my opinion 1s not 
ſufficient ; I would therefore allow 12 pieces for 
each baſtion, ſo that the whole will amount to 72 
pieces of cannon and 40 mortars, in a Place ac- 
ceſſible on every fide. 

As to gunners and bombardiers, there ſhculd be 
four men for every cannon or mortar, at a time; 
and to have two days reſt, there muſt be 12 for 
every piece; that is, 12 times 84 or 1008, or a 
battalion of 1000 Artillery men. 

The number of Engineers muſt be conſidered. 
There ſhould be two to every baſtion ; ſo that 12 
will be neceſſary. | 

Though this eſtimate is not ſo exact, as to be 
depended on in all caſes, yet it may ſerve as a pat- 
te n to go by, and may be increaſed or diminiſhed 
aroccaſion requires. 
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As the Defences of Places equally fortified are 
ſo various with regard to the times, that there can 
hardly be any ſuppoſition made about them ; and 
yet to make an eſtimate of the ammunition and 
proviſion, it is abſolutely neceſſary to be determin- 
ed; for which reaſon, I ſhall ſuppoſe that the Place 
will hold out fix weeks, as it may, if well defend- 
ed, and make the following computation. 

This ſuppoſition may not improperly be object- 
ed againſt, ſince the ſtrongeſt Places, that were 
attacked ſince the beginning of the war in 1740, 
Fribourg and Bergen-op-200m only excepted, have 
not held out above a month ; and hence it ſeem- 
ingly appears, that this time is more than neceſſaty; 
but we are not to ſuppoſe, that a Place defended 
as it ſhould be, may hold out not ſo long; on the 
contrary, it may poſſibly hold out that time; be- 
ſides, it is always prudent to have plenty of every 
thing, and rather more than what is wanting, than 
not ſufficient. 

The garriſon of a Place of fix baſtions, being 
then ſuppoſed of 6000 foot, they ſhould be divided 
thus; the number of the fick and wounded in 2 
fortnight's time, and thoſe reſerved for helping the 
gunners on the Batteries, and tranſporting the am- 
munition and other neceſſaries, may be computed 
at about 600; the remainder 5400 ſerve for the 
Defence of the Place; theſe 5400 are divided in 
three bodies, of 1800 each, one of them for the 
guard, one to lie under arms, ready to march on 
the firſt notice where wanted, and one to reſt, but 
ready to march upon occaſion. 1 

The horſe are alſo divided into three bodies, of 
200 each; one for the guard, which are chief) 


placed on the right and left of the Attac; =” 0- 
4 | thers 
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thers are divided into ſmall detachments, placed 
in different parts of the Town, to keep the inha- 
bitants in awe, as well as to go upon any expedi- 
non; and the third reſt, with their horſes ſaddled, 
ready to mount for marching, if required. 

The guard of 1800 foot may be divided into 
three bodies, of 600 each; two to defend the 
works attact, and the third to be placed in thoſe 
works which are not attact; the two firſt 1200 
may be ſubdivided into three leſſer bodies, 400 
each; two of which, Soo, fire for two hours, the 
other relieves one of them at the end of that time, 
the next is relieved two hours after, and fo on al- 


ternately, that after four hours firing they may have 
| two hours reſt. 


There is not ſo much firing required by day as 
by night; becauſe the Beſiegers cannot ſo well un- 
dertake any thing without the knowledge of the 
Belieged ; but in the night their proceedings are not 
lo eaſily diſcovered ; for which reaſon there mult 
be a continual briſk fire all night. 

By day the troops fire from between baſkets, 
ſand-bags, or gabions, placed on the interior fide of 
the parapet, and filled with earth, that being under 
cover, they may take better aim at their enemies, 

To know the quantity of powder required for a 
Siege of any determined time, it will be neceſſary 
to know the quantity expended each day. 

According to Mr. Vauban, a pound of powder of 
16 ounces contains between 30 and 40 charges for 
common muſkets, including their priming ; each 
man may fire 100 charges during the guard of 24. 
hours; the quantity for each man may be fixed at 
two pounds at a medium; ſome will uſe more and 


ſome leſs. 
K 4 I have 


—— — 


— Dus a> . 4 ae, Dh 223 5 
e * 


eee * 


r re a: 


— 


136 ATT AC and DEFENCE 
I have ſuppoſed that out of the 1800 


men for the guard, there were but two 
thirds placed in the front attacked, that is, TT 
1200 men allowing two pounds for each 
man, amounts to — 

For the two thirds of thoſe dee arms 
ready to ſupport the guard, that is, 1290 600 
men, at the rate of half a pound each 

For the 600 men of the guard If 


in the adjacent works of the vr at the 
rate of a quarter of a pound each 

For the 200 horſe-guard, at a quarter 4 
a pound each 

For 300 cannon-ſhot during 24 hours, 1 
5 pounds each. — 

The quantity of powder for cannon- ſhot 
may be determined exactly when the number 
of pieces and their callibers are known, by 
allowing a quarter or one third of the weight 
of their ſhot, for each charge. 

For 3oo ſhot for wall-picces, at two 3b 
ounces each 


1500 


This is the quantity of powder expended = 
day, beſides what 1s uſed for mortars, grenades 
and mines. 

Now, ſuppoſe the ſiege to hold fix weeks, as 
ſaid before, the expence for 42 days, will amount 
to 198996 lb. 

Or the following quantity; a little more) bb. 
or leſs being of no great conſequence E 


thrown during the ſiege, at the rate of 16 
pounds each charge 


Beſides, for 1200 thirteen inch ſhells 
10 0 
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00 


0 


of FORTITIED PLACES, 137 
For 300 eight inch ſhells, and leſſer, 


at 6 pounds each — 15000 
For 6000 ſhots with ſtone mortars, at a 

pound and a half each "oY 
For 3600 grenades, at 4 ounces each goo 
For Mines — — 8000 
Powder burnt in the breaches — 4000 
For fire-works — 4000 
Allowance for waſte and accidents 24900 


Quantity which ought to remain at —_ 12000 
ſurrender — 


Total Ib. 300000 

Having given an eſtimate of the quantity of 
powder required in a ſiege, the leaden ſhot is taken 
at two pounds for each pound of powder; and as 
there has been found 135996 pounds of powder 
for muſket-ſhot, and for wall- pieces; twice that 
number, 271992, or 272000, will expreſs the 
number of pounds of lead. 

As to the quantity of matches, there ſhould be 
500,000 bundles. 

Proviſion being of no leſs conſequence than am- 
munition, it will not be improper to ſhew how to 
eſtimate the quantity required of each ſort. 

Each man is allowed a pound and a half of 
bread a day, fo that the garriſon conſiſting of 6600 
men, they will require 9900 pounds a day, and 
42 times that number, that is 415800, for the 
whole time of the Siege. 

A common ſack of flower, containing four 
buſhels, weighs generally 200 pounds, and makes 
270 pounds of bread ; now the garriſon ſuppoſed 
to be 6600 men, at a pound and a half a day, a- 
mounts to 9900 pounds of bread required for one 
day, and therefore 415800 pounds for fix weeks 

which 
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I have ſuppoſed that out of the 1800 
men for the guard, there were but two 
thirds placed in the front attacked, that is, 1 
1200 men allowing two pounds for each 
man, amounts to — 

For the two thirds of thoſe nader arms 
ready to ſupport the guard, that is, Sin 600 
men, at the rate of half a pound each 

For the 600 men of the guard placed 
in the adjacent works of the Ne, at the 
rate of a quarter of a pound each 

For the 200 horſe-guard, at a quarter 9 
a pound each 

For 300 cannon-ſhot during 24 hours, 1 
5 pounds each. — 

The quantity of powder for cannon-ſhot 
may be determined exactly when the number 
of pieces and their callibers are known, b 
allowing a quarter or one third of the weight 
of their ſhot, for each charge. 

For 300 ſhot for wall-pieces, at two) 38 
ounces each — 


1500 


| Total 1b. 4748 

This is the quantity of powder expended each 
day, beſides what is uſed for mortars, grenades 
and mines. 

Now, ſuppoſe the ſiege to hold fix weeks, as 
ſaid before, the expence for 42 days, will amount 
to 1989961b. | 

Or the following quantity; a little more) bb. 
or leſs being of no great conſequence Fond 

Beſides, for 1200 thirteen inch ſhells 
thrown during the ſiege, at the rate of 16 F 19200 
pounds each charge — 
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For 300 eight inch ſhells, and leſſer, 
at 6 Sd __ — d 15000 

For 6000 ſhots with ſtone mortars, at a 
pound and a half each "OY 
For 3600 grenades, at 4 ounces each goo 
For Mines — 8000 
Powder burnt in the breaches — 4000 
For fire-works — 4000 
Allowance for waſte and accidents 24900 


Quantity which ought to remain at =_ 12000 


Total lb. 300000 

Having given an eſtimate of the quantity of 
powder required in a ſiege, the leaden ſhot is taken 
at two pounds for each pound of powder; and as 
there has been found 135996 pounds of powder 
for muſket-ſhot, and for wall- pieces; twice that 


number, 27 1992, or 272000, will expreſs the 
number of pounds of lead. 

As to the quantity of matches, there ſhould be 
500,000 bundles. 

Proviſion being of no leſs conſequence than am- 
munition, it will not be improper to ſhew how to 
eſtimate the quantity required of each ſort. 

Each man is allowed a pound and a half of 
bread a day, ſo that the garriſon conſiſting of 6600 
men, they will require 9900 pounds a day, and 
42 times that number, that is 4.15500, for the 
whole time of the Siege. 

A common ſack of flower, containing four 
buſhels, weighs generally 200 pounds, and makes 
270 pounds of bread ; now the garriſon ſuppoſed 
to be 6600 men, at a pound and a half a day, a- 
mounts to 9900 pounds of bread required for one 
day, and therefore 415800 pounds for fix _ L 
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which being divided by the number 270 pounds 

a ſack of flower makes, gives 1540 ſacks of flower 

required for 42 days ſubſiſtance of bread to the 
arriſon. 

Tho' the garriſon diminiſhes daily, this quantity 
of bread is not ſuflicient; becauſe each officer has 
ſervants, more or leſs, according to his rank; and 
there are beſides, women, ſurgeons, and ſeveral 
artificers of different kinds, that are uſeful in the 
Defence. 

There muſt, beſides, be at leaſt, three days provi- 
ſions left when the garriſon capitulates, otherwiſe 
they arc not entitled to a capitulation ; for which 
reaſon, it will not be amiſs to have 2000 ſacks, in 
a Town beſieged, ſuch as we have ſuppoſed of a 
garriſon of 6600. The French allow the ſame 
quantity of bread to a garriſon of 3960 men ; but 
then they ſuppoſe that each man has but half a 
pound of meat, which is too little, eſpecially for 
Englijh ſoldiers, who can have no leſs than a pound 
and a half, amounting to 415800 pounds for the 
whole Siege. 

There are likewiſe many other things neceſſary 
in a Siege, ſuch as roots, flower for pudding, 
herbs, pulſes, wine, beer, brandy, tobacco, &c. 
for the ſubſiſtance of the garriſon ; and in general, 
every thing neceſſary for the Defence ſhould be 
provided with great care and judgment, that the 
garriſon may make all poſhble Defence. 


Neceſary Preparations before a Town is inveſted. 


Diligent Governor ſhould, in time of peace, 
A conſider the condition of the Place, in ſuch 
4 manner, as if he were going to be Beſieged, not 

omitting 
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omitting the leaſt thing that may contribute to a 
long and obſtinate Defence; he ſhould therefore 
take particular care to keep the fortification in 
good repair; clearing the country round of all 
hedges, ditches, trees, hollow roads, caverns, and 
riſiogg grounds, within the reach of cannon-ſhor, 
not ſuffering any houſes to be built within that 
diſtance, nor in general any thing to be done that 
may any ways favour the approach of an enemy. 
He ſhould contider well with himſelf, of every 
minute circumſtance that may be an advantage or 
diſadvantage to him during the Siege ; he ſhould 
thoroughly examine the ſeveral works, and canvaſs 
all the different ſtratagems that may be uſed, either 
to defend them, or to give way upon occaſion, 
when overpowered, with intent to return and diſ- 
lodge the Enemy, after they have got poſſeſſion of 
them. In ſhort, how to defend his Place, inch by 
inch, with the beſt advantage, he ſhould conſider 
how, and in what manner the works defend each 
other, whether their communications are ſafe, or 
if they may be interrupted by the Beſiegers; how 


to incommode the enemies when they are ata 


diſtance, or to diſlodge them when near ; and if 
the ground be proper for Mines, and where they 
ſhould be made; if any part of the country may 
not be laid under water, by means of dykes or 
lluices ; if there are any already made, to keep them 
in conſtant repair, or to make them, if they are 
wanted, taking care to place them ſo, that the ene- 
my may not "have it in their power to deſtroy 
them, either with their cannon or mortars. 

If he is not ſufficiently ſkilled in the Attac and 
Defence, he ſhould frequently converſe with En- 


gineers and others who underſtand it; entertain 


them 
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them at his table, and by engaging them to 
ſpeak freely, examine the works together, to ſee 
what may be done, to render the Defence of the 
Place as long as the circumſtances and nature of 
the works will admit of: and to make it familiar 
to himſelf, he ſhould ſet down a project of Defence 
on paper, and have it canvaſſed by the moſt ſkilful 
Officers and Engineers about him. This ſhould 
be done in private, that ſpies or deſerters, may not 
diſcover the weak parts to the enemies. 

All theſe things being well conſidered, when the 
Town is in any danger of being beſieged, the Go- 
vernor, beſides the attention of furniſhing the Place 
with ammunition and proviſion, ſhould likewiſe 
repair thoſe works that want it, and conſtruct, if 
poſſible, detached redouts, arrows, and ſuch other 
kind of out-works, which oblige the enemy to 
open their Trenches at a greater diſtance. 

The covert-way ſhould be well paliſſaded; the 
ditches cleared of the mud, if they are wet ; if they 
are dry, a trench ſhould be carried along the mid- | 
dle of them, ten or twelve feet wide, and five or | 
fix deep, and water brought into it, if poſſible; 
if any of the out-works have no revetement, but 
have paliſſades placed horizontally on the outward | 
ſlope of their parapets, they ſhould be repaired and 
kept in good order. 

The places of Arms in the covert-way may be 
retrenched, by raiſing parapets within parallel to 
the faces, and making a ſmall ditch before them. 
In ſhort, the Governor ſhould contrive all poſſible | 
expedients to lengthen his Defence, and to oppoſe 
obſtacles to the enemy. | 

The galleries of the Mines are not to be neg- 
lected, they ſhould be made betimes, _— 

ar | 
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far into the field as the nature of the ground will 

rmit, and their chambers placed under the ridge 
of the glacis, before the ſaliant angles of the covert- 
way, as likewile in all thoſe places where the ene- 
my erect their Batteries, 

If there are any houſes within the rampart, which 
may obſtruct the Defence, they ſhould be demo- 
liſhed, and nothing left either within or without, 
which may any way favour the Beſiegers. 

If there are any militia or new-raiſed troops in 
the garriſon, all poſſible care ſhould be taken to 
diſcipline them as well as time and opportunity will 
permit. 

The Governor ſhould ſee that the Hoſpitals are 
in good order, and provided with every thing whole- 


| ſome and neceſſary, that the ſick and wounded may 


be taken care of, when there are any, nor think 
it beneath his character to viſit them, and to ſhew 
how much he is affected with their misfortunes ; 
for ſuch inſtances of kindneſs, will not fail to 
engage every man, in time of danger, to do their 
utmoſt with pleaſure, to ſhew their gratitude, and 
to eſteem the honour, which the Governor gains 
by a good Defence, as their own. 

As it 1s uſual in Sieges to throw a great number 
of ſhells into the Town, it is neceſſary to have 
ſome places under-ground bomb-proof, where the 
part of the garriſon not on duty may reſt in ſafety ; 
they are not ſo much wanted in large Towns, where 
there are always ſome places or other ſecure from 
the enemy's ſhells, which is not the caſe in ſmaller 
ones, which therefore abſolutely require ſome ſuch 
ſecure places to be made. 

They are generally made in the gorges of the 
baſtions, and ſometimes under the rampart a 

the 
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the curtains. As ſoon as the enemy appears, they 


ſet up ſheds againſt the rampart, made with ſtrong 


timber roofs, covered with thick planks, and earth 
over them; ſome houſes fartheſt from the Attac 
are ſhored with ſtrong timbers, between every 
floor, from top to bottom, and the floors covered 
with ſtraw, wool, dung, faſcines, earth, &c, and 
theſe, when they are well ſecured, may either ſerve 
for the troops to reſt, or for hoſpitals. 

The Powder magazines, above all, require a 
more ſpecial care: tho' they are built bomb- proof, 
yet when a great number of ſhells fall upon them, 
they ſeldom reſiſt their ſhock ; for which reaſon, 
they ſhould be covered with ſeven or eight fect 
thick of earth, and a layer of faſcines, dung, and 
ftrong planks laid over them ; but if it ſhould hap- 
pen, either from their ſituation or height, that this 
cannot be done, then a range of ſtrong timbers 
well faſtened together muſt be Jaid over the roof, 
to diminiſh the ſhock of the ſhells ; their windows 
ſhould have no proſpe& towards the enemy, and no 
body be permitted to go in or out of the doors, 
but at ſuch times as the fire of the enemy is ſlack- 
ened. 

When there are no powder magazines in a Town, 
or ſuch as have not been made uſe of, it is a very 
troubleſome and difficult tatk to preſerve the pow- 
der from accidents; all that can be done in ſuch 
caſes is, to divide it into ſeveral parcels, and to 
place them in cellars and holes made under the 
rampart, at ſome diſtance from each other, and to 
cover them with planks and faſcines, having dung 
or earth laid over them. 

The ſhells not only demoliſh the buildings upon 
which they fall, but likewiſe generally ſet fire to 

them; 
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them; to prevent this, a great number of caſks 
ſhould be placed in the ſtreets, and the ſoldiers 
and inhabitants, being divided into ſeveral compa- 
nies, a particular quarter allotted to each of them 
for extinguiſhing any fire which may happen there; 
by this means all confuſion will be prevented, and 
every part of the Town readily ſecured, in caſe of 
an accident. The pavements in all the ſtreets muſt 
likewiſe be taken up, and dung laid there, to pre- 
vent, as far as may be, farther damage and diſor- 


der from the burſting of the ſhells, 


The DEFENCE jrom the Inveſtiture to the Attac of 
the COVER T-WAY. 


63 HE Place being inveſted, and the Beſiegers 
having begun the Line of circumvallation, the 
Governor ſhould fire at firſt, either with his ſmall 
pieces only, or with the great ones half loaded, to 
deceive the enemy, who imagining themſelves out 
of the reach of cannon, will advance and pitch their 
camp nearer the Town, which they ſhall have no 
ſooner done, but the garriſon is to give them a full 
diſcharge from their great guns, to oblige them to 
decamp once more, and remove to a farther diſtance. 

If the country about the Place is divided by 
rivers or marſhes, as it generally happens, ſome 
quarters of the camp will be ſeparated from the 
reſt; in which caſe a Governor ſhould endeavour 
to fall upon ſome part with great precaution, for 
fear of the party's being cut off by the enemy's 
horſe ; for the loſs of ſuch a part of his garriſon, 
at the beginning of the Siege, might be of bad 
conſequence. 


As it is of importance to the Beſieged, to know 
on 
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on which fide of the Place the Beſiegers intend to 
make their Attacs, no means ſhould be neglected 
i to diſcover it. The magazine of materials, if it 
if can be found out, may perhaps direct them in this 
0 particular; for it is to be preſumed, that the ene- 
| my will place them as near the opening of the 
| Trenches as they poſſibly can ; and therefore the 
| 

f 


Beſieged ſhould watch every night on that fide, for 
the time of opening the Trenches, to be ready for 
firing briſkly upon the workmen, while they are 
yet uncovered, which will very much retard the 
work. 

So ſoon as it is known which ſide the enemy 
intend to attac, retrenchments ſhould immediately 
be made in the baſtions and ravelin that are to be 
attact, and not wait till the enemy comes too near, 
for then the fire of the cannon and mortars be- 
comes ſo briſk, that it will hardly be poſſible to 
carry on theſe works; beſides, the Beſieged will 
then have other works on their hands, ſo as not to 
think on theſe. 

During the time that the line 1s conſtructing, 
the enemy's Engineers will omit no opportunity to 
get an exact knowledge of the Place, and the 
ground round about it, to form their plan of the 
Attacs, and which they will undoubtedly make 
upon the weakeſt fide, if they can come at the 
knowledge of it. To prevent this, the Governor 
ſhould ſend 2 or 300 men every night, as ſoon as 
the Town is inveſted, to that fide which he knows 
to be weakeſt, with orders to lie upon their faces, 
in the form of a ſemi-circle, whoſe diameter 1s, as 
it were, the paliſſades of the covert- way; thee 
men ſhould be divided into ſmall bodies, of four 


or {ix men each, and diſtributed at about twenty | 
or 
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or thirty paces diſtance from each other, ſo as to 
occupy a large ſpot of ground. 

A ſignal being agreed on, to give notice when 
any body paſſes between them, they ſhould remain 
in this poſture, and keep filence till day; if any 
body happens to paſs by, whoever ſees or hears 
them riſes and gives the ſignal to the reſt, who are 
to do the ſame ; then all advancing to the covert- 
way, thoſe who paſſed are taken as it were in a net, 
without any poſſibility of relief from their eſcorte, 
who will hardly attempt to reſcue them from the 
hands of 2 or 300 men protected by the fire from 
the covert- way. 

If thoſe who are thus reconnoitring, inſtead of 
paſſing through the intervals, ſhould fall in with 
ſome of theſe parties, and endeavour to get off, 
they muſt be fired upon ; in which caſe, it will be 
difficult for them to eſcape either being killed or 
taken priſoners. If this precaution be rightly taken, 
it will not be an eaſy affair for the Beſiegers to get 
a true knowledge of the Fortification by recon- 
noitring. 

Another precaution the Governor ſhould take, 
is to ſend every night, from the time the Place is 
inveſted, ſeveral ſmall parties, of ten or twelve 
men, commanded by a ſerjeant, with orders to lay 
on their faces, all round the ſkirt of the glacis, to 
keep ſtrict ſilence, and liſten with great attention 
to whatever paſſes. 

What precaution ſoever the enemy may think 
proper to uſe, to conceal from the Beſieged the 
time and place of opening the Trenches, it is hard- 
ly poſſible but the great motion, which they will 
be obliged to make about that time, muſt either 
be heard or perceived by thoſe placed in the covert- 
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way, who may even venture to advance ſomewhat 


nearer the enemy, obſerving ſilence, and great cau- 
tion not to be ſurprized by the parties which the 
enemy ſend out on that ſide to obſerve that no one 
approach too near to diſturb their workmen. 

The place of the Attacs being known, the great 

ieces of ordnance are mounted on the rampart of 
the Town to fire en Barbet, and the ſmall ones on 
the covert- way and other out works, from whence 
they are to fire with all poſſible diligence; and to 
aſſiſt their aim, fire-balls are thrown from the 
mortars into the Trenches, to diſcover the work- 
men and their guards; in the moment of open- 
ing the Trenches, the greateſt fire ſhould be made 
upon the enemy as yet uncovered, and conſequently 
moſt expoſed. 

The guns may continue to fire en Barbet, till 
ſuch time as the Beſiegers have erected their Bat- 
teries, which is commonly after the ſecond or third 
night of the Trenches being opened, but it will 
hardly be poſſible to keep them in that poſition 
long; afterwards, the Beſiegers fire being grown 
ſo much ſuperior, that the guns would ſoon be diſ- 
mounted, and therefore they muſt from thence- 
forwards be pointed through embraſures. The 
mortars and howitzes ſhould not be idle all the 
while the enemy are erecting their Batteries, but 
ſhould throw ſhells into the Trenches, and to- 
wards thoſe places where the enemy are moſt buſy; 
in ſhort, the beſt uſe is to be made of the Artil- 
lery before the Enemy are in a condition to filence 
them. 

When the Enemy make a falſe Attac, it muſt 
be endeavoured to find out the real one, and to ule 


the utmoſt diligence in making good retrenchments 
| in 
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in the outworks and in the baſtions; but as thoſe 
new-made works are eaſily deſtroyed, it had been 
much better to have made them in time of peace, 
that the earth may have time to ſettle ; by which 
means they will be much ſtronger and firmer. 

A Governor who underſtands Fortification as he 
ought, may eaſily judge which part of his place is 
weakeſt, therefore moſt liable to be attact, and 
conſequently he ſhould provide for its Defence in 
the beſt manner, by retrenchments and outworks, 
ſuch as he ſhall think proper. 

The Artillery ſhould be diſpoſed in ſuch a man- 
ner as to enfilade the Approaches if poſſible, and 
fire continually upon the workmen at the head of 
the Trenches to retard the works. But when the 
batteries of the Beſiegers are once in a condition 
to return the compliment, it will be difficult for 
the Beſieged to maintain theirs, or prevent them 
from being deſtroyed ; the ricochet batteries will- 
enfilade the faces of the work oppoſite to the At- 
tac, from one end to the other; neither will the 
traverſes which are made from diſtance to diſtance, 
be any effectual ſecurity againſt them, the ſhot 
falling in one place will bound over the next tra- 
verſe into another. 

It would by no means be proper to fire with 
cannon at the Beſiegers batteries, who being ſupe- 
rior in number would ſoon deſtroy thoſe of the 
Beſieged, and conſequently render the guns uſeleſs 
for the remainder of the Siege; inſtead of which, 
lo ſoon as the enemy have made a battery to diſ- 
mount the guns of the Beſieged, they ſhould be 
removed to ſome other place more ſecure, which 


may probably lead the Beſiegets into a belief that 


they have diſmounted them; and fo ſoon as 
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they have made another battery to diſmount 
them a ſecond time, they muſt be brought back to 
the firſt place or ſome other, where they may be 
out of danger of being diſmounted. This way of 
ſhifting the guns from place to place, whenever 
they are in danger of being diſmounted, will give 
the enemy great trouble, and make them loſe much 
time, which is all that is wanted or can be expected. 
As mortars may be placed in any work without 
the enemy's knowledge, they may be uſed to very 
good purpoſe to deſtroy their batteries, eſpecially 
thoſe for battering in breach, or to diſmount the 
guns in the flanks; for the diſtance being fo very 
ſhort, the bombardier muſt be very unſkilful not 
to throw almoſt every ſhell upon them. 
The beſt method of firing for the Batteries of 
the Beſieged is not in ſalvo's, or all at a time, for 
the Beſiegers place centries in the Trenches to lock 
out and obſerve which way the guns are pointed, 
and give notice accordingly to thoſe who are in dan- 
ger, that they may cover themſelves whilſt the reſt 
continue to work; but as this can only be done when 
there is an interval between the firings, whereas if 
the guns continue firing, though by ſingle pieces 
only, yet ſo as to leave no intermiſſion, and ſhells 
are thrown at the ſame time; the Beſiegers centries 
will not ſo readily venture to look out, and make 
their Obſervations which way the guns are pointed; 
by which means the workmen will work in fear. 


Of SALLIE SS. 


ALLIES, when made with due precaution 
and judgment, are one of the principal means 


to lengthen a Siege ; whereas, when they are made 
| 1 without 
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without ſufficient care, or on unſeaſonable occafions, 
they rather advance than retard the taking the Place; 
for which reaſon the utmoſt precaution ſhould be 
uſed in the execution, as well as great judgment in 
the choice of time and opportunities. 

Sallies are proper when a Garriſon is numerous, 
or the Army of the Beſiegers weak; for in ſuch 
caſes the keeping off the enemy from the Place as 
long as poſſible, may either diſpirit them, or retard 
the Siege to ſuch a degree, that they may be ob- 
liged to raiſe it, if the ſeaſon is far advanced, and 
the weather grows bad. 

Sallies are alſo proper to be made when the For- 
tification is bad, or the garriſon ill-provided with 
ammunition and proviſion ; it is beſt, in thoſe caſes, 
to keep the enemy at a diſtance as long as poſſible, 
to make the better terms with them, leſt coming 
too near the Place, and diſcovering either the wants 
of the garriſon, or the defect of the Fortification, 
they may have a chance to be made priſoners of 
war. 

On the contrary, when a Place is well fortified 
and provided with every thing, Sallies are not ſo 
proper to be made, as the Garriſon may defend 
themſelves with greater advantage behind the works 
than in the open field; and what precaution ſoever 
may be taken to ſucceed, yet ſome men muſt be 
loſt, and the Governor may be deprived of a ſuffi- 
cient number to ſuſtain an aſſault, or to defend the 
works ſo well as they ought to be. 

Sallies are dangerous when the enemy & at too 
great a diſtance, they may cut them off from the 
Town with their horſe ; but when their Approaches 
are advanced between the ſecond and third Paral- 
lels, then is the time for the garriſon to ſally with- 

| ouf 
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out much danger, the covert-way being at hand, 
from whence they are protected ; they may even 
fally whilſt the ſecond Parallel is making, though 
with great caution not to be intercepted by the 
cnemy. 

But the moſt favourable opportunity for ſallying 
is after the third Parallel is begun, and before it is 
finiſhed ; at that time the enemy can have but x 
ſmall number of men at hand to ſuſtain the work- 
men, who may eaſily be driven back, and their 
work deſtroy'd. 

It is to be obſerved in general, that the moſt fa- 
vourable time for ſallying is when the works, which 
are to contain the guard of the Trenches, are 
imperfect, that is, before the ſecond or third Pa- 
rallels are finiſhed, or the Places of arms between 
theſe Parallels are in a condition of receiving a ſuſ- 
ficient number of troops to protect the workmen 
at the head of the Trenches. There are few ac- 
tions in the whole Art of war, that require greater 
diligence, courage, and conduct than this; by di- 
ligence and courage the enemy are ſurprized and put 
in diſorder or confuſion, and oft obliged to aban- 
don their works, which when once deſtroyed they 
can hardly ever regain, and re-eſtabliſh ; and by 
good conduct the enemy's own works may be turned 
againſt them; and when all the miſchief that can 
be done is effected, a good and ſafe retreat is made; 
in ſhort, good conduct ſecures from all the dangers 
which attends a contrary one. 

Sallies may be made, either with a ſmall or great 
number of men, that is, with ten or twelve men 
only, or with ſix, eight, or ten thouſand ; the in- 
tent of great Sallies ſhould be to deſtroy a conſi- 


| derable part of the enemy's works, and thereby 


oblige 
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oblige them to repeat their labour to re-eſtabliſh 


them, to nail up their guns; to retake ſome poſt 
which had been loſt ; and laſtly, to obſtru& and 
retard the enemy's works ſo much as poſſible. 

As to ſmall Sallies, they ſerve to interrupt fre- 
quently the workmen at the head of the Trenches, 
who are ever ready to run away upon the leaſt 
alarm, deſiring no better pretence to leave their 
work; and as this is uſually done in the dark, moſt 
of them will get away if they can, and the reſt re- 
quire ſome time to be brought back : if the enemy, 
after ſeveral alarms grow ſecure, and take no no- 
tice of them, they ſhould be followed by a more 


conſiderable one, well ſupported, which comin 


unexpected, will not fail having a good effect. 

The beſt time for large Sallies is about two in the 
morning, as the troops being then much fatigued 
and ſleepy, are leſs capable of making. any conſi- 
derable reſiſtance, eſpecially againſt a vigorous and 
well-conducted Sally ; and it it ſhould happen to 
rain ſo hard, as the guard of the Trenches ſhould 
not be able to make uſe of their fire-arms, the 
conjuncture would be too favourable to be neglect- 
ed; in ſhort, no opportunity ſhould eſcape a ſaga- 
cious Governor to ſurprize the enemy, Sallies ſel- 
dom or ever ſucceed in any other caſe. 

Mr. Vauban would have the following Order ob- 
ſerved in large Sallies; there ſhould be a detach- 
ment of go men drawn up, ſo as to have 3o men 
in front and three deep; to theſe are added a fourth 
rank of 30 grenadiers ; the three firſt ranks ſhould 
be armed with breaſt-plates, and for weapons, a 
ſword and piſtol at their fides, and a partizan or 
long iron-fork with a hook 'in their hands ; this 


detachment ſhould be followed by another of 
L 4 180 
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180 men, thirty in front and ſix 2 the firſt 


rank of which to be armed as the former, and 
the reſt as uſual; after theſe 200 workmen are to 
follow with proper tools to demoliſh the enemy's 
works, ſome with combuſtibles and fire to burn 
what can no otherways be deſtroy'd, and ſome 
with long nails and hammers to nail up the cannon 
if an opportunity offers. 

There ſhould be another detachment of 3 or 
400 men ordered to ſupport the firſt in caſe of any 
attac from the Beſiegers, and to ſecure their retreat; 
theſe laſt are to follow the former in a ſlow pace 
as far as the head of the Trenches, where they 
halt, and ſtand ready to aſſiſt the others upon the 
firſt occaſion. 

So ſoon as the guard of the Trenches are over- 
thrown, the workmen fall to demoliſhing the works 
as faſt as poſſible, and if theſe troops can penetrate 
ſo far as the enemy's batteries, they nail up their 
cannon : when they have done all the miſchief that 
the time will permit, they retreat in good order; 
and if the enemy ſhould purſue them to the works 
of the place; then ſo ſoon as the Sally is got with- 
in the covert-way, all the cannon from the place 
ſhould fire briſkly upon them, whilſt the troops 
in the covert-way and adjacent out-works, pour in 
their ſmall ſhot amongſt them, this will ſoon oblige 
them to retire, with conſiderable loſs. 

In all actions performed by night, the troops 
fhould have a mark to know one another, a white 
paper or handkerchief in their hats. 

The troops deſigned for a Sally are drawn up in 
the covert-way, or in the ditch if it is dry, or elſe 
in ſome of the out-works, from whence they may | 
be able to march out in great order, | 
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If there is more than one attac, as there gene- 
rally are, then Sallies may be made upon each of 
them at the ſame time, that the enemy finding 
themſelves ſuddenly attacked in ſeveral places at 
once, added to the terror heightened by the dark- 
neſs of the night, may throw their troops into con- 
fuſion, which the aſſailants obſerving, are to make 
their beſt advantage of: It would not be improper 
if ſome ſmall parties were ſent out ſeveral different 
ways, making a great noiſe to draw all the atten- 
tion of the troops towards them, and then the 
great Sallies to fall on ſuddenly ſome other way, 
which ſeldom fails of having a good effect. 

When the Beſiegers works are yet far off, two 
detachments of horſe are ordered, beſides the foot, 
on the right and left, to ſupport the Sallies, and 
prevent the enemy's horſe from cutting off their 
retreat ; but after the third parallel is finiſhed, the 
allies are then made with foot only, and ſhould 
be ſtrong and frequent, provided the garriſon is 
numerous enough to diſpute every part of the 
ground. 

So ſoon as the troops are retired into the covert- 
way, fire-balls ſhould be thrown into the Ap- 
proaches, to diſcover the workmen, as they are 
then buſy in repairing the works, which were de- 
ſtroyed, and are, for the moſt part, uncovered, 
the fire of the place, well ſerved, at that time, 
may do them great miſchief, and retard the Siege 
conſiderably. | 

The ſmall Sallies, whoſe object are to diſturb the 
workmen frequently, without being in a condition 
to do them much hurt, are made by parties of ten, 
hfteen, or twenty ſtout men only, as ſaid before, 
who advance in great ſilence to the head of the 

Trenches, 
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Trenches, jump ſuddenly into them, making a great 
noiſe, and throwing ſome hand grenades, this done 
they retire, making the beſt of their way, for fear 
their ſmall number ſhould be diſcovered. 


Of the LINE of COUNTER-APPROACH, 


HE Line of Counter-approach is a kind of 
Trench, of 12 or 15 feet wide, which the Be- 
ſieged make from the covert-way, ſuch 

PL. XXI. as a, a, at the right and left of the attacs, 
to enfilade the Trenches of the Beſiegers. 

This Line has | been neglected of late, not fo 
much on account of its lengthening the Siege, as 
from the indolence and inactivity of the Governors, 
who think it ſufficient to ſecure their reputation if 
they keep a briſk firing with their great and ſmall 
arms, and make a few ſallies; and ſo ſoon as the 
covert-way is taken capitulate, to have the honours 
of war allowed them. 

As this work 1s intended for thoſe brave officers 
who are deſirous to uſe their utmoſt endeavours to 
defend the Place, for their ſake I ſhall explain the 
uſe of theſe kind of Lines. 

They are to be made in ſuch a manner, as to 
be enfiladed by ſome of the works belonging to 
the Town, and produced fo far as to enfilade ſome 
part of the Trenches. 

They may begin either at the ſaliant angles of 
the covert-way, before the adjacent ravelins to the 
Attac, or from the place of arms, as repreſented 
here, next to the ravelins ; ſmall guns ſhould be 
placed next to them, to defend their approach by 
the enemy, and large ones upon the works that ſee 


in them to enfilade them, in caſe the enemy ſhould | 
| attempt 


ne 
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attempt to make a lodgment, after they have got 
poſſeſſion. 

But it would be much better to carry a gallery 
underneath, to blow them up ſo ſoon as they are 
no longer ſerviceable. The enemy will endeavour 
to cover their works from being enfiladed by theſe 
Lines, by making frequent turnings, which cannot 
be done without loſs of time, and will carry 
Trenches ſo as to get poſſeſſion of them; but a few 
ſmall guns placed there will make their Approach 
dangerous. Another advantage of theſe Lines is, 
that they render the enemy's horſe uſeleſs againſtthe 
Sallies of the Town, and even when they have co- 
vered themſelves from the enfilades of them, others 
may be made farther off, to enfilade them again. 

Light field-pieces may be placed in theſe Lines, 
to enfilade their Trenches, which when near, grape- 
ſhot muſt be uſed, by which the Beſiegers will be 
obliged either to attac the Lines ſword in hand, or to 
make their Trenches deeper than ordinary; in ei- 
their caſe the approaches will be retarded; but when 
the Beſiegers come once ſo near as that they may 
ſtorm theſe Lines, the pieces muſt be withdrawn 
for fear of being taken. 

It may be oblerved that all works in general, 
which oblige the Beſiegers to open their Trenches 
at a diſtance or enfilade them, are very uſeful in 
retarding the Siege, which is all that is wanted or 


can be expected. 


DEFENCE of the COUNTERSCARP. 


HE enemy being arrived at the foot of the 
glacis, they muſt be diſturbed ſo oft as poſ- 


ſible in their works, by firing at them from the 
covert- 
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covert-way, and from all the neareſt adjacent | 
works; by ſallies, of a good number of men, to 
make them quit their works, to deſtroy them; and 
many fire-balls ſhould be thrown all night, by 
which they will not be able to ſtir, without being 
ſeen and expoſed to the fire of the Place. 

If there are any works before the glacis, ſuch 
as detached redouts or arrows, the Befiegers will 
endeavour to get poſſeſſion of them, either by ſword 
in hand, or by ſaps; to prevent their being taken 
ſword in hand, they ſhould be well paliſſaded; 
and the ſaps may be retarded, by throwing a great 
number of grenades and other fire-works into them, 
alſo by ſudden fallies, and retreating quickly ; and 
there ſhould be ſome with ſap-hooks to overturn 
their gabions, others to burn them with ſome com- 
buſtibles ; in ſhort, all means ſhould be uſed, that 
art or cunning can deviſe, or time and fituation 
allow. 

If there are any detached redouts at a ſmall 
diſtance from the covert-way, the Beſiegers will 
carry their ſaps round them, to take them by the 
gorge ; thoſe who defend ſuch works, after they 
have made all the defence poſſible, ſhould take 
care to retire betimes, otherwiſe they will be in 
danger of being taken. | 

The Beſieged ſhould never defend any works 
with too much obſtinacy, by which they may loſe 
many men to little purpoſe, as being always over- 
powered by a ſuperior number, but on the con- 
trary, to retire in proper time; and fo ſoon as the 
enemy are fallen to work at their lodgments, to 
ſecure their new poſſeſſion, a ſudden and briſk ! 
ſally ſhould be made, to drive them out, before they 
have tinie to ſettle, and deſtroy their works; this 


ſhould 
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ſhould be repeated ſo oft, as it may be done without 
too great a loſs of men, and may ſucceed for ſome 
time, as being near the covert-way, where ſallies 
may be ſo well ſupported from thence, as to make 
the foremoſt of the enemy give way, and theſe 
never fail to throw the reſt into confuſion ; in the 
mean time the works are poſſeſſed, which were 
before abandoned; but the Beſieged will at laſt be 
obliged to give way to ſuperiority, without any 
hopes of returning ; then it is that the Mines, 
which ought to have been placed under theſe 
works, ſhould be ſprung ; this will not fail to de- 
ſtroy their lodgments only, but themſelves like wiſe, 
if they are well executed. This may, perhaps, 
afford the Beſieged an opportunity to return once 
more, whilſt the enemy are yet in confuſion, 

The enemy being now in poſſeſſion of theſe 
out-worke, will endeavour to render the caponiere, 
which leads to them, uſeleſs, either by enfilading 
them with their guns, or by rolling ſtuffed gabions 
before them ; this proceeding of theirs muſt be 
oppoſed by the fire of the great and ſmall arms, 
by ſhells, ſtones and grenades, as by ſallies like- 
wife ; all which may retard though not ſtop their 
courſe, 

At the ſame time that a Place is fortified, a gal- 
lery with ſtone or brick ſhould be made all round 
the Counterſcarp of the covert-way ; and from this 
others under the ſaliant angles of the glacis and the 
places of arms in the re-entring angles, nearly as far 
as the glacis reaches : this may be done at an eaſy 
rate, For inſtead of making counterforts, arches 
are made as at Bergen-op-2oom, which, I have 
ſhewn in my practical fortification, is very little 
more expenſive, and when the Place is attacked, 
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branches are carried to the right and left, ſo as to 
make mines under every part of the glacis; and as 
faſt as ſome are ſprung others are made ready; this 
will oblige the Beſiegers to proceed with great 
caution, and to ſecure their works above-ground, 
muſt carry on galleries and make alſo mines under- 
ground, whereby the Siege will be conſiderably 
retarded. 

It is in this place, ſays the famous miner Mr. de 
Valliere, where the greateſt uſe of mines may be 


made; for if they are properly contrived, every part 


of the glacis may be blown up ſeveral times; and 
if this be well executed, will reduce the Beſieger; 


either to abandon the Siege, or if they are bent 


upon the taking the Place, make them pay dear 
for it. 

The manner how theſe mines are to be placed 
and executed, will be ſhewn hereafter in the treatiſe 
of mines. | 

The enemy being come near the covert-way, 
will prepare to attac it, either by ſword in hand, 
or by means of ſaps, which they carry along the 
ridge of the glacis. To prevent the covert-way 
from being inſulted ſword in hand, a double row 
of paliſſades ſhould be placed in it, at four or five 
feet diſtance from one another, with crows-feet 
placed between and before them; likewiſe ſacks 
full of powder, to ſet on fire when the ground can 
no longer be maintained ; coffers of three feet long 
and a foot ſquare are alſo placed three feet under 
ground, filled with ſhells and grenades. 

In the mean time, frequent fallies ſhould be 
made, either to deſtroy their materials, if poſſible, 
or to retard their Approaches, But if they con- 
tinue their Approaches, they ſhould be oa 
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with vigour and force ; till overpowered at laſt by 
ſuperior numbers, it will then be proper to retire 
behind the traverſes at the ſaliant angles, and into 
the redouts of the places of arms, making, at the 
lame time, a general diſcharge of great and ſmall 
ums, from all the works facing the attac, and ſet- 
ting fire to the facks of powder, coffers and ſhells, 
which were placed under the glacis. 

If this ſhould happen to throw the enemy into 
much diſorder, they muſt be ſuddenly attact to 
drive them out ; and if that fails, fired upon from 
al the adjacent works. 57 

This kind of Defence having been continued till 
the enemy is ſo well eſtabliſhed in the covert-way, 
as that it is impoſſible to drive them any more out 
of it, the Mines are ſprung, to deſtroy their lodg- 
ments, ; | 

The Beſiegers having got poſſeſſion of the covert- 
way, will prepare to attac the redouts in the places 
of arms; but if they have revetements, and their 
ditch a good row of paliſſades in the middle, they 
will give the enemy no little trouble, and oblige 
them to make their Attacs by ſaps and Mines ; this 
the Defenders will oppoſe, 4 5 all that art and 
ſtratagem can invent; and when they have done 
every thing in their power, and the enemy are 
near enough, and juſt ready to ſtorm, they will at 
laſt retire, ſetting fire to the Mines, to blow up 
the redouts, together with the works near them. 
Great care muſt be taken, in the ſpringing Mines 
in the covert-way, that they may not throw the 
Counterſcarp into the ditch, which would ſave the 
Beſiegers the trouble to make a deſcent. 

If the ditch of the Place is wet, ſmall Floats 
are made, with parapets on each fide, muſket- 
proof, 
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proof, which ſerve to bring off the troops from the 
redouts, and other out-works, when they can no 
longer be defended, as alſo to diſturb the enemy 
in the covert-way, which they approach in the 
dark, give a diſcharge into the works, throw gre- 
nades in them, and overturn the gabions with ſap- 
hooks and then retire, to let the fire of the oppoſite 
works act, where the workmen being uncovered, 
will do much damage and retard the work. When 
the deſcent into the ditch is making, the Beſieged 
approach near the opening into the ditch by means 
of theſe Floats, ſet fire to the faſcines which are 
above water, and fire upon the workmen : and 
laſtly, to deſtroy the enemy's miners who are ſent 
to lodge in the breach. 

It is to be expected that the enemy will give ſe- 
veral falſe alarms, as if they intend to aſſault the 
covert-way, to put the Beſiegers upon ſpringing 


their Mines, which ſhould however not be dont 


till it can be deferred no longer; then thoſe moſt 
advanced are fired firſt, ſo as not to render the others 
uſeleſs; and if the Beſiegers make Mines likewiſe, 
they ſhould be ſearched for, either to deſtroy or 


render them uſeleſs ; but if that is not to be done 
without the hazard of being diſcovered or blown 


up, it would not be improper to make a ſhew of an 
intended fally, before the Mines are ſprung, to draw 
great numbers of the enemy towards the place and 
increaſe their effect. 


If the garriſon is too weak to defend the covert- 
way with open force, a ſmall party left in the ſaliant 


angles only, with orders to give a general diſcharge, 


and retire ſo ſoon as the enemy are advanced within 
ſome paces of the paliſſades, ſetting fire to the 


coffers, ſhells and grenades buried under the glacis 
| an 
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and ſo ſoon as the enemy are got within the covert- 
way, a general diſcharge is to be made with all 
the fire-arms from every part of the oppoſite 


works, and immediately after a ſtrong ſally ſhould 


be made from the places of arms to recover the 
covert-way; and this Defence is to be continued 
till ſuch time as the enemy have quite finiſhed their 
lodgments. 

If the Beſiegers approach the covert-way by 
ſaps, and make no galleries for Mines, fallies are 
ſometimes feigned, and ſometimes executed; ſhells 
and grenades are thrown to retard the work, and 
when their lodgments on the ridge of the glacis 
are made and filled with troops, their Batteries 
finiſhed and ready to fire, the Mines are ſprung, 
which if well executed, ought to blow up both 
their lodgments and Batteries at once ; but if the 
enemy have any galleries by which they find out 
the mines, it will be neceſſary to deſtroy their ca- 
valiers by guns placed in the works oppoſite to 
them, and by ſhells and ſtones thrown into them; 
and a general fally ſhould be made on all their 
works at once. 


The DEFENCE of tie PASSAGE over the Ditch 
before the Ravelin. 


HE Beſiegers having got poſſeſſion of the 
covert-way, and perfected their lodgments 

in it, will fall to work at their Batteries for making 
Ereach, and at the deſcent of the ditch ; this work 
mult be oppoſed by the fire of both great and ſmall 
arms; if the ditch is dry, ladders may be ſet againſt 
the counter{carp, and from them grenades thrown 
into the enemy's lodgments, while ſome with ſap- 
M hooks 
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hooks pull down the gabions, ſand-bags, Cc. to 
uncover and expoſe the workmen to the fire of 
the Place, Mines may be uſed here with great 
advantage, for they furniſh various means to fatigue 
the Beſiegers and obſtruct their work; to make 
them loſe likewiſe much time and many men. 

Mines ſhould particularly be placed under the 
Batteries of the Beſiegers to blow them up, which 
may be done ſeveral times, 1t the ground permits, 
to make ſeveral under one another *, by which 
the enemy will loſe much time in the repairin 
them ; and if theſe mines are rightly placed, they 
may throw the guns every time into the ditch, 
by which they will be obliged to bring others from 
diſtant places, and will never be ſecure till they 
are maſters under-ground ; and while they are re- 
pairing their works, the retrenchments in the ra- 
velin and baſtions may be finiſhed, if not done be- 
fore. | 

Whilſt the enemy are preparing their Batteries 
to make Breach, they work at the deſcent into tlie 
ditch at the ſame time ; which, when made un- 
der-ground, the miners ſhould endeavour to oppoſe 
them ; if the ditch is dry, ſmall detachments of 
five or ſix men may be placed near the counter- 
ſcarp, to watch the moment that the enemy break 


* At the Siege of Turin, in 1706, the Beſieged blew up the 
Batteries of the Beſiegers which were on the covert- way ſeve— 
ral times; by this, and other ftratagems, they gave time to 
prince Eugene to come up, and drive the French out of their 
Lines, and relieved the Town, 

Mr. Belidor made three Mines at La Ferre in 1729, one under 
another, under the Batteries which were to make Breach in the 
Lunets, at the fide of the ravelin, with which we blew up theſe 
Batteries three ſeveral times, and every time tumbled the guns 
into the ditch, 
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through the revetement of the ditch to fire into 
the gallery, and then retire on each fide of the 
opening to load their arms again; this may be re- 
peated ſeveral times, whereby the ſappers will 
either be killed or obliged to retire, and which muſt 
retard the works; fire-balls and grenades may 
likewiſe be thrown into this opening with good 
ſucceſs on this occaſion. | 

Beſides what has been already mentioned con- 
cerning the Defence of a dry ditch, caponiers are 
made in the entrance near the ditch of the Place ; 
that is, a kind of parapet ſloping like a glacis croſs 
the entrance of the ditch before the ravelin, be- 
hind which a few ſmall guns are placed, whoſe 
fire, together with that of the oppoſite faces of 
the baſtions, well directed, will increaſe the De- 
fence conſiderably, Theſe caponiers ſerve alſo to 
ſally from thence, and to fall on the workmen in 
the ditch, which may be done with ſafety, by 
reaſon of the ſecure retreat. 

It is certain that the paſſage over a dry ditch 
may be diſputed with great advantage for a confi- 
derable time, by frequent ſallies, Mines and fire- 
works; whereas that over a wet one can only be 
oppoſed by the fire of the great and ſmall guns, 
and burning the faſcines above water ; or if the 
water has a ſtrong current, by opening ſome ſluices 
on a ſudden to carry away their faſcines, and what- 
ever elſe is uſed to make the paſſage. But as in 
time the Beſiegers will ſurmount all thoſe obſtacles 
by their ſuperiority, we ſhall ſuppoſe that they have 
carried their works quite up to the Breach. 
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; . DEFENCE of ile RAVELIN. 


HILE the paſſage over the ditch is mak. 
ing, all proper precautions are taken too 
oſe the enemy, and to defend the Breach, with 

all the ſtratagems and force that art and opportuni- 
ty can ſuggeſt ; guns are placed every where from 
whence the Breach may be ſeen ; the retrench- 
ments in the ravelin are put in good condition; a 
row of paliſſades are placed along the middle of 
the ditch, from one end to the other, with a fally- 
port at each end, as likewiſe another on the out- 
ward ſlope of the parapet, in an horizontal man- 
ner, rather inclining a little with the points down- 
wards, ſo that the grenades thrown upon them may 
roll down into the ditch. The paliflades in the 
ditch ſerve as a kind of barrier for the Beſieged to 
retire behind, when hard preſſed, and for keeping 
troops there in readineſs, either to ſupport thoſe 
who defend the Breach, or ſecure their retreat; 
as likewiſe to prevent the retrenchment from being 
inſulted ſword in hand. | 

If the garriſon is ſufficiently ſtrong, two or three 
retrenchments may be made, with parapets of a- 
bout 12 or 15 feet thick, a rampart of 15, anda 
ditch of 18 or 20 wide; each of the ditches ſhould 
be paliſſaded, as well as each parapet, in the ſame 
manner as was directed for the firſt. 

As the ravelins are very ſpacious, a Governor, 
who has every thing neceſſary for a good Deſence, 
ſhould not content himſelf with the bare works of 
the Place, nor with one ſingle retrenchment in 
each work, but on the contrary, ſhoald make ſo 
many as the works will admit of; which being 
wel 
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well made, and ſecured from being inſulted ſword 
in hand, will enable a ſkilful commander to defend 
every inch of the work, with great advantage to 
himſelf, and tothenoleſs detriment of the Beſiegers. 

If the enemy intend to take the ravelin by ſtorm, 
and their troops are ready to mount the Breach, a 
great quantity of all kinds of combuſtibles are 
thrown at the foot of the Breach, to be fired, and 
conſtantly ſupplied with fewel, when they are 
mounting the Breach; a great number of grenades 
are thrown down amongſt them, ſacks filled with 
powder, glaſs or earthen bottles filled with powder, 
and burning matches twiſted round them, thun- 
dering barrels, crows-feet, harrows, and large tim- 
bers with long iron ſpikes, faſtened with chains, 
ſo as not to be removed by them, as allo ſhells fo 
confined as not to roll out of the Breach ; a great 
quantity of looſe powder is alſo ſcattered about, 
and fire ſet to it, at the approach of the enemy; in 
ſhort, all kinds of fire-works and engines made for 
military uſe, ſhould be employed to retard the loſs 
of the work. This being well executed, and fire- 
arms, both great and ſmall, well ſerved, together 
with the mortars for throwing ſhells and ſtones, 
will do them infinite damage, and retard the taking 
of the work for ſeveral days; as was the caſe at 
the Siege of Turin. 

When all the Defence is exhauſted, and the 
enemy got at lait poſſeſſion of the Breach, the 
Mines are fired, to deſtroy, if poſſible, all thoſe 
in the Breach, and overſet all their works in it; 
which being perceived by the Befteged, they muſt 
return immediately, and clear the Breach, ſo as to 
render it impracticable. Several Mines ſhould be 
made one under another, if the ground will allow 
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of them, that the Breach may be deſtroyed ſeve- 


ral times, which will be a means to diſhearten 
the enemy's troops, and put them quite out of 
patience. 

If they ſhould attempt to get poſſeſſion of the 
Breach = means of ſaps, they muſt be continual- 
ly harraſſed with fire-works of all kinds; grenades, 
even ſhells, may be rolled down amongſt them, 
and they ſhould trequently be ſuddenly fallen upon, 
by a party of ten or twelve men, to drive them 
out and deſtroy their works; and ſometimes ſmall 
Mines may be ſprung; and laſtly, when all en- 
deavours, either of force or ſtratagem, are over- 
come by the obſtinacy and ſuperiority of the Be- 
fiegers, as the laſt reſource of the Beſieged, a great 
Mine ſhould be ſprung, which being well execu- 
ted, will deſtroy the Breach in ſuch a manner as to 
make it abſolutely impracticable. 

But ſuppoſe, the Beſiegers are maſters of the 
Breach, and their lodgments in it ſo well ſecured, 
as to make it impoſſible for the Beſieged to drive 
them out, all poſſible precautions are taken to per- 
fect the retrenchments in the ravelin; the Beſiegers 
will therefore be obliged to make uſe either of 
Mines or guns to deſtroy them. In the firſt caſe, 
the miners cannot approach the parapet before the 
paliſſades in the ditch are broke; which when at- 
tempted by the enemy, they mult be briſkly fired 
upon, and a great quantity of grenades thrown in 
amongſt them, to give them ſome trouble in doing 
it; however, as it muſt be done at laſt, we ſhall 
ſuppoſe that they have accompliſhed it one way or 
other; ſo ſoon as they are broke, great quantities 
of fire-works, with all kinds of combuſtibles, are 
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| thrown into the ditch, by which means the Ap- 
proach will be retarded ſo long as the fire laſts, 

In the mean time, a gallery ſhould be made from 
the ditch behind tlie firſt retrenchment, and car- 
ried under its parapet to lie in wait there for the 
enemy's miners, and oppoſe their making of Mines 
to blow up the firſt retrenchment; and ſo many 
Mines ſhould be made by the Beſieged as may blow 
up the whole retrenchment, when it can be de- 
fended no longer. 

When a Governor is reſolved on a long Defence, 
and is provided with every neceſſary for that pur- 
poſe, numberleſs ſtratagems may be uſed, both 
above and under ground, to fatigue the enemy, and 
make them loſe more men and time than the con- 
queſt is worth. 

If the Beſiegers are put to the neceſſity of mak- 
ing Breach in theſe retrenchments with their can- 
non, it will coſt them great time and trouble to 
make a paſſage for their guns through the ditch, 
and to bt ing them up the Breach, as alſo to erect 
2 Battery in the ravelin, under the near fire of the 
retrenchment, which cannot be filenced till that 
Battery is made ; and they may likewiſe be all that 
time oppoſed by ſudden ſallies, Mines, grenades, 
and all kinds of fire-works, and at laſt when their 
Battery is finiſhed, and ready to fire, it may be 
blown up. 

Whatever has been ſaid in regard to the Defence 
of the firſt retrenchment, may be put in practice 
in the Defence of the ſecond and third likewiſe, if 
there are ſo many; fo that a ravelin or any other 
conſiderable out-work, when defended as it may 
be, will ſtop the enemy for a conſiderable time, 
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This has ſeldom been the caſe, if there is one 
retrenchment in a work, it is generally thought 
| ſufficient ; but it happens oftener that there is none 
at all; ſo that one may ſuppoſe, a Defence like that 
we have been explaining is only chimerical, if the 
Sieges of Vienna and Candy, both by the Turks, were 
not inſtances of the contrary, where there was 
hardly an inch of ground either within or with- 
out thoſe two towns, as far as the extremities of 
the glacis, and even beyond them, but what was 
retrenched and countermined. 


The DEFENCE SH the passAacr over the ditch before 
the BASTION. 

W HLIST the enemy are carrying on the 
Attacs of the ravelin, they work at the 
deſcent and paſlage over the ditch before the baſtion 
at the ſame time; all that has been ſaid with re- 
gard to the defence of the ditch before the ravelin, 
may be executed in the defence of this: to which 
may be added, that the caponier leading from the 
middle of the curtain to the ravelin, when the 
ditch is dry, will be of great uſe to fire upon the 
enemy in their paſſage, and to ſally from thence, 
to deſtroy their works: a row of paliſſades may 
be ptaced in the middle of the ditch, before and 
parallel to the faces, and at each end of them, op- 
polite to the flanks, caponiers or breaſt-works may 
be made ſomething lower than thoſe before, and 


io as to flank the paliſſades, behind which ſmall 


guns may be placed loaded with grape-ſhot to de- 
tend the paliſſades. | 


All 
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All caponiers or retrenchments made in the ditch, 
ſhould be covered with ftrong planks, to ſecure 
thoſe placed there from the grenades and other 
fre works, as likewiſe flones thrown by the enemy 

laced near the oppolite counterſcarp. 

But as this covering may be ſet a fire, the planks 
muſt be covered with ſome earth or dung, or with 
freſh ox-hides. 

Theſe lodgments in the ditch ſhould alſo be 
countermined, if it may be done, or elſe coffers and 
ſhells ſunk in them to blow up the enemy when 
the works can be no longer defended; the horſe 
may be uſed with ſafety in the ſallies from hence, 
having the reſt of the ditch to retire into. 

If the ditch is wet, and has tenailles, the fire 
from them will very much obſtruct the paſſage ; 
and the floats or boats mentioned before, may ap- 
proach the Beſiegers works in the dark, pull down 
their parapets of faſcines with their long iron hooks 
and forks, and thereby ex pole the workmen to the 
fire from the baſtions, curtains and flanks; and 
when their works are raiſed above water, a quan- 
tity of fire-balls and other fire-works are thrown 
upon the faſcines to burn them. 

If there are any dykes or ſluices, they may be 

dened fo ſoon as the work is raiſed to any height, 
l it the rapidity of the current ariſing from thence 
may overſet and carry away the works. But it 
muſt be obſerved, that if there is a ſluice to let in the 
water it ſhould never be opened till the laſt extre- 
ans; for if once the ditch is filled all the ſtrata- 

gems, Which a dry ditch can afford, are over; on 
the contrary, when all the defence is exheuſted; and 
tac Beſiegers are mounting the Breach, if then the 
water is let i in, it will put them into ſuch confuſion, 
that 
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that they may he eaſily repulſed with the loſs of 
all thoſe that have paſſed the ditch, provided the 
water can be raiſed ſuddenly to a great height. 

When Landau was beſieged by the Imperialifts, 
Mr. de /allizre adviſed the Governor not to open the 
ſluices till the aſſault was made, and by not taking 
this advice, the Place was taken much ſooner than 
it would have been, had the ditch not been filled 
ſo ſoon. 

Mr. Belidor in his Architecture Hydrauliques, has 
ſhewn, that if proper ſluices were built under the 
bridges, and at the ends of the ditches, where a 
ſufficient quantity of water can be had, how one 
ditch may be kept full of water whilſt all the others 
are dry, and how to fill or empty the ditches as 
occaſion requires. If this ſcheme was uſed, it 
would be next to impoſſible to take the Place by 
open force, at leaſt not without loſing more men, 
and be at greater expences than the Place is worth. 
The defence before the baſtion 1s certainly the 
moſt ſhining part of a prudent Governor; without 
expoling the garriſon to be cut off, or even going 
out of their works, he may put all ſtratagems in 
practice to deſtroy the enemy's works and work- | 
men many times; while, on the contrary, the 
enemy can oppoſe him but with a ſmall number, 
and which can only be ſupported from places at a | 
great diſtance. 


The DEFENCE of the BAST ION. 


HE Beſiegers having finiſhed the paſſage over | 
the ditch, and the Breach ready for an aſſault, W 
they muſt be oppoſed by the ſtouteſt men of the F 


garriſon; ſome of them ſhould be armed with 
breaſt- 
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f © breaſt-plates on this occaſion, and long pikes in 
e W their hands to defend themſelves, and wo repel the 
enemy if poſſible. It is ſuppoſed that a Governor, 

„ bho is reſolved to defend the Breach in the baſtion, 
e has made one or more retrenchments in it, and 
g placed a row of paliſades in the middle of the 
n Witches before them; and if theſe retrenchments are 
d MW made with faces and flanks parallel to thoſe of the 
baſtion, Mr. /auban would have rows of paliſades 

s Wcrols the rampart, for the defenders to retire be- 
e Whind when drove back by the affailants ; not only 
a mall light guns ſhould be placed in theſe retrench- 
e Wncnts but likewiſe mortars to fling ſhells and ſtones, 
s Wir which, when the Beſiegers are lodged in the 
is breach, they may be fo harraſſed as to be unable 
it Wi keep that poſt. Mines ſhould likewiſe be made 
yy Wunder theſe works, ſo that when the Breach is loſt, 
n, Wie Beſiegers cannot come underground to blow 
h. Wim up, and to oblige them, if poſſible, to make 
ie W: battery in the Breach to batter theſe retrench- 
ut nents, which will coſt great trouble, and dur- 
ig Ing that time other ſtratagems may be uſed to re- 
in ud the work. The ſeveral ſtratagems menti- 
k- Worcd in the defence of the Breach of the ravelin 
ne Ile to be practiſed here; and when the defenders 
r, Ine obliged to give way to the ſuperior force of 
a Fir enemy, they ſhould open to the right and 
and retire along the parapets, to leave room 

br the guns placed in the retrenchment to give a 
gene ral diſcharge upon the enemy, which ſhould 
ke done with grape-ſhot ; if this is well executed 
TW" proper time, it will ſurprize, if not drive the 
Jemy back; which being perceived, a vigo- 
ous and ſudden onſet ſhould be made to puſh 
them 
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them down the Breach, if poſſible, and then to 
repair it. | 
Many other ſtratagems may be uſed in the de. 
fence of the Breach, beſides thoſe mentioned; as 
for example, water-engines may be placed in the 
retrenchments with leathern pipes, which would 
make a kind of an artificial rain, and being directed 
towards the Breach ſpoil the enemy's fire-arms, ſo 
as to make them uſeleſs for the preſent ; engines 
may be contrived to fling heavy ſtones, or large 
pieces of timber amongſt them, or to blow duſt or 
ſand in their faces; in ſhort, a man of invention 
may find a thouſand oddities to ſtop an enemy upon 
ſuch occaſions. 
When Alexander the great beſieged Tyre, the 
Beſieged filled armours with ſand, which they 
heated, and threw them among the Affailants, 
whilſt they were endeavouring to climb the wall; 
the ſand, thus heated, ſtuck ſo to their cloaths that 
it was impoſſible to get it off, and burnt them to 
the very bones. 
Hannibal, the Carthaginian, in a ſea engage- 
ment, threw pots filled with ſnakes amongſt the 
enemy; the pots being broke the ſnakes run about 
all over the ſhips, which terrify'd them to ſuch a 
degree that he preſently conquered them. 
Whoever reads of the ancients manner of attack- 
ing and defending Places, will find that they were 
much ſuperior to the moderns in their contrivances;| 
and fince the invention of gun-powder all thoſe en- 
gines which were of uſe before have been entirely 
neglected ; but I am perſuaded that many of them 
would be as uſeful now as ever, eſpecially in the 
detence of Places. 
| When 
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When all ſtratagems are exhauſted, and the ene- 
my at laſt ſucceed, the Beſieged retire and ſet fire 
to their Mines, as in the defence of the Ravelin, 
which being well executed, will deſtroy the Breach 
ſo effectually, as to make it impoſſible for the Be- 


ſiegers to lodge in it, as happened at Maz/?richt when 


t was beſieged by King William, then Prince of 
Orange, and defended by Calvs the French Governor; 
the Beſiegers having lodged in the Breach at the 
aliant angle of the baſtion were blown up by a 
Mine, and the Breach deſtroyed, ſo as to render 
t impracticable to repair. They made another 
breach near the angle of the ſhoulder, and when 
they had lodged in it, were blown up as before 
they then made one near the other angle of the 
ſhoulder, where they were ſerved in the lame man- 
ner; by this means the flower of the Army were 
deſtroy d, and Prince Conde coming up with a ſmall 
Army to relieve the Town, the Siege was raiſed. 

But ſuppoſing the Mines ſhould not produce the 
entire effect that may be expected, they will at leaſt 
diſorder the Beſiegers ſo much, that if they are 
charged with vigour and ſuddenly, they may be 
drove out and the Breach repaired. 

If the enemy attempt to lodge in the Breach by 
means of laps, they mutt be Charged "— with 
imall parties of ten or twelve men only ; ſhells, 
ſtones, and grenades thrown amongſt them, as in 
the Defence of the ravelin, and when it can be no 
longer defended, the Mines are ſprung. If the 
duch is dry, the enemy may be diverted from their 
deſign, by Mines carried on underneath the ravelin 
ſtom the gallery, which ſerves as a communication 
betwixt the ravelin and the curtain; ſo ſoon as the 
enemy prepare to aflault the baſtion, fire 1s -_ to 
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theſe Mines to blow up their lodgments in the rave. | 
lin, and which being immediately taken poſſeſſion | 
of by the Beſieged, they may fire from thence up- 
on the Beſiegers in the Breach of the baſtion ; this 
will oblige them to retake thoſe lodgments, and in 
the mean time the Breach in the baſtion may be 
repaired... 

If at the ſame time another Mine is carried under 
the Breach of the ravelin, and ſo ſucceſsfully 
ſprung, as that the enemy's works there are deſtroy. 
ed, and themſelves driven out; they cannot pro- 
cecd in their attac, till they have taken the ravelin, 
which cannot be done without great trouble and 
loſs of time, befides diſmaying their troops, ſee- 
ing all their labour loſt, and dangers returned : 
ſuch a maſter-itroke may not improbably occaſion 
the raiſing the Siege, or reduce the enemy ſo low, 
as to make it eaſy for the Beſieged to relieve the 
Place. 

While the enemy are buſy in retaking the ra- 
velin, the Governor ſhould lower the flanks which 
were ruined, and make new embraſures; they ſhould 
not be quite opened till the guns are ready to fire; | 
and if the Governor adds another flank within the 
baſtion or Battery higher than the other, he will 
be in a condition to diſmount the enemy's guns | 
oppoſite to theſe flanks, having more tooppole them | 
with than they can bring againſt him. 

The enemy having retaken the ravelin, and re- 
paired the diſordered paſſage over the great ditch, 
as likewiſe the Breach, will attac the baſtion again, | 
which is therefore to be detended with the fame 
force and ſtratagems as before; and when the Be- 
ſieged can maintain their ground no longer, retire 
behind the paliſſades in the ditch of the retrench- | 

ment, } 
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ment, ſetting fire to their Mines, if there are any 
left, whilſt thoſe within the retrenchment fire with 
all their might into the Breach with guns and mor- 
tars, ſtones, grenades, and ſmall arms. 

The enemy having made themſelves maſters of 
the Breach, and finiſhed their lodgments in it, will 
be obliged to take the paliſſades and retrenchments 
with the fame trouble and precaution as thoſe in 
the ravelin; they muſt therefore be defended in 
the ſame manner as thoſe, and this muſt be con- 
tinued and repeated till the Beſieged are reduced to 
the laſt retrenchment, whe: © i Governor having 
no more ground ieft to defend, may agree to a 
capitulation, which, if it is not very advantagious, 
cannot but be very glorious, both for him and all 
thoſe who fought under him. 

Tho' the uſual method is to attac the baſtions, 
yet it has happened that the enemy have attact the 
curtain, being aware that the baſtions were well 
retrenched, as Prince Eugene did at Liſe, and there- 
fore the Beſieged ſhould prepare àgainſt ſuch an 
attac, by making retrenchments at each end of the 
curtain, croſs the rampart, to flank the Breach, 
and placing guns in them loaded with grape-ſhot ; 
they ſhould likewite pierce the walls of the build- 
ings oppoſite and near the Breach, for loop-holes 
to fire through, and place troops in all the adjacent 
places, wherever they can have a view of the ene- 
my in the Breach; as the Inhabitants of Barcelona 
did, where the French and Spentards together were 
driven twice from their lodgments on the rampart, 
and at laſt allowed terms of capitulation. 


of 
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Of RETRENCUMENTS, and their Figure. 


* 


Etrenchments ſeem to have been much more 

in uſe formerly than at preſent, though it is 
impoſlible to tell why they are neglected ; they are | 
now uſed but ſeldom in any works; the Governors 
content themſelves with defending the works of the 
Fortification only, without taking any farther trou- | 
ble to make new ones, whereby the Siege may be 
lengthened ; and it has generally happened of late, 
that ſo ſoon as the Beſiegers get maſters of the 
covert-way, the garriſons have capitulated. It is 
moſt certain, that for ſuch defences it were ſu- 


erfluous to make any additional works, fince the 


chief of thoſe already made ſeem of no farther | 
uſe than to make (as term'd) an honourable capi- | 
tulation ; but if the body of the Place, and the 
large ditch round it, are to be of no more uſe | 
than they make of them at preſent, it would be 
as well to make oniy a ſingle rampart, without | 
either baſtions or curtain, and a ſmall ditch ; this 
would be ſaving of expences, and yet produce the | 


{ame effect. 


The intention of this work is to point out ſuch 
means as may Conduce to a long and vigorous de- 


O 


tence, 1t will therefore not be improper to ſhew the | 
advantages of retrenchments, when they are well 


conſtructed and defended by a ſkillful Governor. 
As their parapets are to be lomewhat lower than 


thoſe of the works, in which they are made, they 
can be ſeen from no other place than from within! 
the works; ſo that if the enemy intend to batter Y 
them, they mult make a paffage for their cannon B 
over the ditch and through the Ereach, which | 
cannot 
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cannot be done without trouble and loſs of time. 
Their uſefulneſs conſiſts in this, that they afford a 
ſafe retreat to thoſe who defend the Breach, ena- 
bling them to reſiſt to the laſt extremity, without 
any-danger of being made priſoners ; whereas, on 
the contrary, when there are no retrenchments, the 
troops having nothing to depend on but the mercy 
of the enemy, grow diſheartened, and oft retire ſo 
ſoon as they are vigorouſly attacked. 

When the Beſiegers are in poſſeſſion of the 
Breach, the guns of the retrenchments loaded with 
grape-ſhot, together with their ſmall arms, do very 
great execution amongſt them, and oft drives them 
out. Nor can they be ſafe in their lodgments, ſo 
long as they are not maſters of the retrenchment ; 
for the Beſieged may ſally from thence whenever 
they pleaſe, fall upon them, and deſtroy their works. 

They likewiſe obſtruct the progreſs of the ene- 
my's miners, who cannot get at them till the paliſ- 
fades in the ditch are broke, whereas thoſe of the 
Beſieged begin their galleries at the ſame time as 
the Attac, and have no more to do but to wait for 
their opponents, watching which way they come, 
and, when they are near enough, to deſtroy them. 

This, with what has been already ſaid with re- 
gard to their Defence in the ravelin, will ſuffici- 
ently convince the reader of their uſefulneſs; it re- 
mains now to ſay ſomething of their conſtruction 
and ſituation. They may be placed in all kind of 
works, where there is a ſufficient ſpace for them, 
as in baſtions, ravelins, horn and crown-works, 
Their figures are various, ſome in the ſame form 
of the work itſelf, others in that of the front of a 
polygon, that is, with two half baſtions and a 
curtain; and ſometimes with one or more rentring 
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angles or bendings. Plate XXI. repreſents ſeveral 
kinds. | 8 


The DEFENCE of a Horn cr CxowWN-wokk. 


T ESE kind of works are or ought to be made 
only for incloſing a ſuburb, or ſome ſpot of 
ground, which may be advantageous to an enemy, 
and which falls without the compaſs of the body 
of the Place. When they ſerve to incloſe any 
building, their Defence is exactly the ſame with 
that of the body of the Place, with this difference 
only, that they may be defended to the laſt extre- 
mity without endangering the Place. When the 
inſide is not taken up with any principal buildings, 
having only magazines, ſtore-houſes, or hoſpitals 
there, which is generally the caſe in new built 
Places, thoſe buildings muſt be demoliſhed; and 
as their inſides are very ſpacious, they may admit 


of ſeveral retrenchments, ſome of which at leaſt 
ſhould be made in time of Peace, with revetements, 


and wet ditches before them; which muſt be enfi- 
laded by the ravelin, and when the Place is in- 
veſted, and the Attac made on that fide, more may 
be made. It is certain, that an experienced Go- 
vernor, Who has every thing in plenty for his De- 
fence, may defend a work of this nature a long 
time, and diſpute the infide inch by inch; and when 
the enemy have got poſſeſſion of one retrenchment, 
may drive them out from another, either ſallying 
or blowing them up with Mines. 

Theſe kind of works have not always made that 
Defence, which might have been expected from 
works to conſiderable, and ſo expenſive in their con- 
itruction; but, in my opinion, it has rather been 

owing 
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owing to the inabilities of the Governors, or the 
want of neceflaries to defend them, than to any 
defect of the works, 

There is nothing more particular in the Detence 
of theſe retrenchments, than thoſe of the ravelin, 
which I have explained ; it is only to be obſerved, 
that M. Vauban allows no more troops for a horn 
or crown-work than for a baſtion ; which is not 
ſufficient for a good Defence; there ought to be 
at leaſt twice that number, that is, about 2000 men. 

As horn and crown-works preſent but a ſmall 
front to the Beſiegers, and which cannot be ſeen 
or defended by any other work, their reſiſtance 
cannot be very great; but as they are very ſpacious 
within, retrenchments upon retrenchments may be 
made; and if their ditches have one or two rows 
of paliſades, and theſe works countermined, there 
is no doubt that the inſide of theſe horn or crown- 
works may be defended inch by inch to the very 
laſt, with all poſſible advantage. For the Be- 
ſiegers muſt make a Breach into every one of the 
retrenchments, either with cannon or by mines: if 
they make uſe of the former, it will coſt them 
much trouble and time to erect the batteries, and 
bring the cannon over the ditches, where the Be- 
ſieged are ſo near, and can ſally upon them, nail 
up their cannon almoſt when they pleaſe, and at 
laſt blow the batteries up by mines. If they make 
the Breaches by mines, they muſt carry their gal- 
leries under the ditches and paliſades; and as the 
Beſieged's miners lay in wait, may deſtroy them 
whenever they come near; all that the Beſieg- 
ers can do, is to make Breaches in the branches 
as well as in the front, and endeavour to de- 


ſtroy the retrenchments with ſhells, and annoy 
N 2 the 
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the defenders with ſtones; this will require much 
time and the loſs of a great number of men. I am 
perſuaded that if theſe works were defended in the 
manner they might, it would require at leaſt a 
month to take any one of them. 


The DEFENCE of @ SECOND DITCH and A SECOND 
COVERT-WAY. 


UPPOSE that the ſecond ditch is full -of 
water, ſo high as to be even with the foot of 
the firſt glacis ; they ſhould at leaſt be conſtructed 
in this manner, when the nature of the ground will 
admit of it. The Defence of the ſecond covert- 
way, and the lunets, are exactly the ſame as that 
of the firſt, when there is but one, and the ravelins. 
As the fire from the covert-way is grazing, and 
may be accompanied with ſtones, ſhells, and gre- 
nades, the paſſage over the ſecond ditch, as alſo 
the making the lodgments on the firſt glacis, will 
meet with great difficulties; and whenever the 
enemy attempt it, which cannot be done till about 
the middle of the glacis, for want of ſufficient depth 
of earth above the level of the water, ſallies are to 
be made to drive them back ; which may be done 
with ſucceſs, the firſt covert-way being ſo near, 
and the enemy not having it in their power to ſup- 
port their workmen, but by a few men only. 

The enemy having made their lodgments on the 
firſt glacis, near the firſt covert-way, they muſt be 
diſturbed ſo much as poſſible above ground; and 
when that can be no longer done, without viſible 

danger to the Beſieged, they ſpring their Mines or 
coffers, if they have any. As to the reſt of the | 
Defence, 
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Defence, it is the ſame as if there were no ſecond 
covert-way or ſecond ditch. 

If the ſecond ditch has fluices fo as to keep it 
dry, or let the water in upon occaſion, it ſhould 
be kept dry till the Beſiegers have taken the ſecond 
covert-way, and have made their paſſages over the 
ditch ; becauſe ſallies may be made with more eaſe 
and ſecurity: but fo ſoon as the Beſiegers begin 
their lodgments upon the firſt glacis, then the water 
is let in, which will probably carry away the works 
made thro' the ditch, if there is a ſufficient current; 
or at leaſt they will be obliged to raiſe them; and if 
the water can be raiſed ſo high as to overflow the 
greateſt part of the firſt glacis, the Beſiegers have 
no other means left, than either to deſtroy the 
ſluices, or to cut a drain croſs the ſecond covert-way 
and glacis; but whilſt either is doing, the Be- 
ſieged are not to be idle ſpectators, but on the con- 
trary, uſe all the ſtratagems that art and the ſitua- 
tion can afford to retard it: if there are good ſtone 
redouts in the places of arms, and coffers full of 
powder lodged in the glacis, as likewiſe mines as 
low as can be, the defence may be carried on a 
great while, and nothing but ſtones and ſhells can 
hurt them; theſe and many other ſtratagems, ſhould 
be uſed to retard the taking any of the works; for 
if every part of a Place is defended in the beſt 
manner, that of the whole muſt be honourable to 
the Governor and garriſon. 


The Derence of LunETs, TENAILLONS, and 
COUNTER-GUARDS. 


UNETS and Tenaillons are capable of great 
Defence, on account of their being ſo near the 
N 3 ravelin 
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ravelin by which they are defended, and from 
whence the Beſieged may fally ſeveral times to re- 
take theſe works when loſt; the prodigious de- 
fence which the Tenaillons made at Ly//e ſufficiently 
proves their utility, the Beſiegers having been 
driven out three ſeveral times before they could 
entirely take them. 

The Beſiegers are never ſecure in theſe works 
till they are maſters of the ravelin ; and if the Te- 
naillons have retrenchments in them, as cuſtomary, 
ſo well as the ravelin, the enemy can never get 

oſſeſſion of them but with the utmoſt difficul- 
ty, and the loſs of many men. A brave Go- 
vernor may make the Beſiegers pay dear for 
taking theſe works, and prolong the Siege conſi- 
derably. 

It may be obſerved, that the enemy muſt bring 
guns into the Tenaillons to batter the ravelin in 
Breach, and if the Beſieged have any Mines placed 
ſo low as water-mark to blow up theſe Batteries, 
it will be difficult for the Beſiegers to make new 
ones, eſpecially if the Mines are conſtructed, fo as 
to throw the guns into the ditch of the ravelin, 
and when there are guns in the retrenchments of the 
Tenaillons. 

Counterguards before baſtions are works of an 
excellent conſtruction, and may be defended long, 
becauſe the baſtions being ſo near, they may from 
thence pour grape- ſhot, ſtones, and ſhells into the 


| Breach, fo ſoon as the enemy appear, and may 


prevent their making a lodgment there ; the guns 
trom the flanks likewiſe may ſcower the branches 
of the Counterguards from one end to the other ; 
fo, if there are retrenchments in them, as cuſtomary, 


the Beſiegers will find it difficult to take them a 
an , 
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and as the flanks cannot be battered but from the 
Counterguards only, the bringing guns over the 
ditch through the Breach, will be attended with 
much trouble and difficulty, and may be oppoſed by 
many ſtratagems; and when the Beſiegers have at 
length made their Batteries, they will hardly have 
room to place ſo many guns there as the Beſieged 
have in their flanks, eſpecially if they are double : 
and this is what is aimed at in the conſtruction of 
Counterguards, fince ſo long as the flanks are not 
deſtroyed, the Beſiegers dare not venture on the 
paſſage of the ditch. 

Counterguards placed before the ravelin are de- 
fended in the ſame manner as a ravelin with a re- 
dout within it. 


REMARKS. 


F there are Counterguards before the baſtions 

and Tenaillons joined to the ravelin, and both 
have retrenchments with revetements, as at Lie, 
in the front attacked in 1705, the Beſiegers will 
find it hard to get poſſeſſion of the Place, if it is 
well provided; fince it will be impoſſible to keep 
poſſeſſion of the Breach till the retrenchments are 
deſtroyed, which can be done no otherwiſe than 
with ſhells, and during the affault to fling ſuch 
ſhowers of ſtones that the Defenders cannot ſtand 
them, and as this is the only means by which the 
Beſiegers can expect to ſucceed, the Governor ſhould 
provide againſt it before hand ; the manner of doing 
this, before the Place is Beſieged he ſhould con- 
ſider where the Beſiegers mult place their Batteries, 
and place mortars on the ramparts of the Place, 
and in the ravelin; to know what quantity of pow- 
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der is required to throw the ſhells into thoſe Places ; 
which being known, when the Place is attacked, 
he may deſtroy the Beſiegers batteries whenever 


they are erected ; and as this can be done behind 


any parapet, and there being no embraſures to dit- 
cover their ſituation, they may do their buſineſs 
before they can be fired at, and then they may be 
removed to ſome other place, by which it will be 
a hard taſk to deſtroy them. 

Tho' I have ſaid, that there ſhould be but 12 
mortars in a place of ſix baſtions according to M. 
Vauban's eſtimate, yet I imagine there ſhould be 
many more, eſpecially when a place is fortified in 
the manner here ſuppoſed ; in my opinion they are 
full as uſeful, if not more than guns : fince if they 
are well directed, the Beſiegers will hardly be able 
to keep in their works which are upon the glacis 
and covert-way, and their ſituation never known 
before their effect is felt: whereas on the contrary, 
guns requires plat- forms and embraſures, and can- 
not be ſo eaſily removed, are generally diſmounted 
ſo ſoon as they begin to fire, by the ſuperiority of 
the Beſiegers. It is ſhameful to ſee a Place, that 
coſt immenſe ſums to fortify, hold out no longer 
than they commonly do: if a Prince or a State is 
at ſuch vaſt expence to fortify a Place, he ought to 
know at the ſame time, that if it is not ſufficiently 
provided with every thing accordingly, he only 
exhauſts his treaſures, without an adequate benefit. 
No man ſhould be Governor of ſuch a Place, but 
who knows how to defend it to the laſt extremity, 
with all the advantages its works will admit or are 
capable of: but it generally happens that an old 
officer, who has ſerved a great while, is rewarded 
with ſuch a poſt, either becauſe he always * 

Well, 
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well, or knew how to infinuate himſelf into his 
maſter's favour, by a ſubmiſſive attendance, with- 
out conſidering whether his age renders him inca- 
pable of ſo laborious a taſk, or whether he has 
ſufficient talents to make a proper defence. 

Tho' an officer may have diſtinguiſhed himſelf 
in many actions; yet, if he does not underſtand 
Fortification well, and has not a perfect knowledge 
of the practical part of Artillery, he can never be 
a good Governor. The great misfortune is, that 
brave men depend too much upon their courage, 
and neglect the moſt eſſential part of the art of 
war; or is there any care taken to make them ſtudy 
it, when young; it is thought ſufficient, when a 
gentleman is made an officer, to have courage, and 
to behave in a gentcel manner; how far this cuſ- 
tom prevails at preſent is too well known. 


The DeFENCE of Favuss-BRavs. 


PT HERE are but few Places fortify'd with theſe 

kind of works at preſent, beſides the Citadel 
of Tourney ; fince the invention of the ricochet 
firing, the Defence of them is dangerous, and of 
no duration ; they ought to have many traverſes 
made in them of about 10 or 12 feet thick, and as 
high as the parapet, to prevent the effect of theſe 
ricochets ; for which purpoſe it would likewiſe be 
proper to have behind each traverſe a kind of ſhed, 
covered with ſtrong planks of three or four inches 
thick, and roofed like a pent-houſe, that thoſe who 
defend them may be ſecure againſt the ricochets 
and grenades; but as the enemy will not fail of 


throwing many ſhells into the Fauſs-bray, it will 
be 
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be troubleſome to ſcreen the defenders againſt their 
effects, except there is a ditch of 20 or 24 feet 
wide, between them and the higher rampart. 

All the Defence that ſuch works are capa- 
ble of, conſiſts in fallying from behind their tra- 
verſes, to deſtroy the lodgments which the Be- 
ſiegers are obliged to make from the lower parapet 
to the upper one ; however, this may be done for 
ſome time, if the place does not become too dan- 
gerous from the ricochets, - ſhells and ſtones, in 
which caſe it ought not to be defended with ob- 
ſtinacy ; the troops may be employed to more ad- 
vantage in the Defence of the body of the Place. 


The Derence of a Place fortified with Towkk- 


BASTIONS. 


| HE Defence of ſuch Places differs but little 

from one fortify'd with baſtions, only as the 
counterguards are detached from the body of the 
Place, they may be defended to the laſt extremity ; 
and as they are very ſpacious, admit of ſeveral re- 
trenchments, made either in the ſame form of the 
counterguards, or in that of the front of a polygon, 
which being well paliſſaded, may retard the Siege 


conſiderably ; theſe retrenchments ſhould likewiſe | 


be undermined, that when they can no longer be 
defended, they may. be blown up, to prevent their 
ſerving the Beliegers as epaulements againſt the 
fire of the Place. 

As the bridges of communication made on each 
Side of the Towers are entirely covered againſt 
the Beſiegers fire, and the ditch before the towers 


but narrow, the communication from the Place to 


the counterguards cannot be interrupted ; ſo that 
after 
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after all the retrenchments, which theſe works 
may admit, are defended and retaken to the very 
laſt; the guns placed on the faces adjacent to the 
towers; which cannot be diſmounted by ricochet 
firing, will do great execution, and may deſtroy 
the Beſiegers lodgments in ſuch a manner as to be 
drove out with eaſe ; this may be done, ſo long as 
theſe guns remain unhurt, and which can be effect- 
ed no other ways than by thells; ; even then the Go- 
vernor has it in his power to replace thoſe that are 
diſmounted. The true Defence of ſuch Places, 
conſiſts in that of the counterguarde, and not in 
the Towers, as authors imagine : fince the inner 
parapet is intirely covered by that of the coun- 
terguard, and cannot be enfiladed on account of 
the towers, as I have obſerved; and the bridges 
of communication quite ſecure; the infide of the 
counterguards may be defended inch by inch, both 
above and under ground, with more advantage 
than any other work whatſcever : and after all this 
Defence, the place is not open, and the gariſon may 
defend the pallage over the ditch, and the Breaches 
made cither in the Towers, or adjacent ramparts, 
a conſiderable time before they are reduced to 
capitulate. 

To prevent the caſemates from being l up 
by the rubbiſh, a party of men ſhould be ſent in- 
to the ditch upon floats, if it is wet, ſo ſoon as it 
is dark, to remove it; and to prevent thoſe within 
the caſemates from being ſtifled with the ſmoke, 
ſome air-machines ſhould be placed in them to drive 
out the ſmoak and draw in freſh air; tho' there are 
ſeveral ſmoak-holes to let the air out, yet they are 
not ſufficient to clear them, unleſs other means are 


uled for that purpoſe. 
When 
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When the Beſiegers have made a breach in the 
inner rampart or in the Towers, and finiſhed the 


paſſages over the ditch, the Governor may then 


conſider if he is able to ſuſtain an aſſault; if he is, 
he ſhould do it under pretence of making an ho— 


nourable capitulation, Places have oft ſurrendered 
before the Breach in the body of the Place has been 


practicable ; which ſhould be ſeverely puniſhed, to 


revent ſuch treacherous cowardice for the future. 


Tho' the French Governors are ordered by their 


inſtructions, to ſuſtain one aſſault at leaſt in the body 
of the Place, yet few have comply'd without being 
puniſhed : for when Landau was beſieged by the 
Imperialiſts, the Governor capitulated ſo ſoon, as the 
Betiegers got poſſeſſion of the counterguards, tho 
the Towers and inner ramparts were yet good and 
very little damaged. Nothing but the want of 
every neceſſary could excuſe this Governor, that he 
was not puniſhed is well known, but what reaſons 
he alledged for his timidity 1s uncertain, 


The DEFENCE of a Place acceſſible on one fide only. 


"HE firſt thing a ſkilful Governor ſhould | 


do, is to examine carefully if thoſe ſides 


which are eſteemed inacceſſible are really fo; 


whether by ſome means the enemy may nct 
be able to approach that way; or if they are 
not inacceſſible, it may be poſſible to make 
them ſo; if he finds that it may, he ſhould im- 
mediately ſet the garriſon to work before the ene- 
my is near to obſtruct them; he ſhould ſtrictly 


obſerve whether the enemy can place Batteries on 
ariſing ground ſo as to annoy ſome of the works; 
in which caſe, if the ground cannot be levelled, he 


ſhould © 
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ſhould raiſe a redout there, to prevent an approach 
that way. But if theſe redouts cannot be ſuppor- 
ted and defended by the works of the Place, ca- 
valiers may be made in the neareſt baſtions to com- 
mand that ground. If any part of the Town is 
ſurrounded by marſhes, rivers, or the Sea, he 
ſhould conſider, if in a dry ſeaſon they may not 
be paſſed over, and take a!l proper precautions. 
There are many obſervations to be made on uneven 
ſituations, which cannot be foreſeen but by thoſe 
who live upon the ſpot, and it is the Governors 
duty frequently to examine, and conſider what may 
be done to render the Approaches as dangerous 
and difficult as poſſible. 

A great advantage ariſing from ſuch a ſituation 
is, that the works on that ſide which is acceſſible 
are not to be enfiladed by the ricochet Batteries ; 
and to be attacked in the tront only; and as the 
inacceſſible ſides need only be guarded by a few 
men, the belt part of the garriſon may be employed 
in the Defence of the works attact; as the troops 
are in no danger of being cut off from the Place, 
they may ſally out when they pleaſe, and oblige 
the enemy to begin their Approaches at a great 
diſtance : the Governor may alſo conſtruct ſome 
redouts or retrenchments beyond the glacis to keep 
off the enemy, taking care at the ſame time, that 
theſe outworks, when loſt, become not a ſhelter 
to the enemy, for which purpoſe they muſt either 
be mined, or made ſo as to be defended and enfiladed 
by the covert-way. As the Governor is acquainted 
before-hand which fide is to be attacked, he has 
leiſure to prepare every thing for the enemy's re- 
ception ; that whenever they appear, he may be 
able to put his deſigns in execution. 5 
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The DEFENCE of a Place fituated on a high Hill, 


HE Governor ſhould carefully examine the 
ground about the Place, and if any part of 

the hill is flat, and not taken in by the works, he 
ſhould make out-works there quite cloſe to the 
brow of it ; if the avenues leading to the Place are 
hollow, and there are any places which com- 
mand them, Batteries ſhould be raiſed there; 
and if there are other hills which command any 
art of the works, a redout, or ſome other work 
ſhould be made there, and a detachment put in it. 


In ſhort, whatever may favour the Approach of | 


the enemy, ſhould either be eraſcd or fortify'd, and 
this ſhould be done before the enemy appears ; as 
likewiſe a ſufficient quantity of proviſion fora twelve- 
month, or longer, ſhould be procured from the 
neighbouring country, and kept in magazines a- 
gainſt the time of a Siege: but, eſpecially wa— 
ter ſhould be taken care of, as generally wanted 
in ſuch Places; for which reaſon the Governor 
ſhould keep the ciſterns for receiving the rain- 
water always in good order, uſing it with great 
cconomy, at leaſt when there is any danger of 
an Attac ; and if there are any wells or pumps 


he ſhould not ſuffer the inhabitants to ſpoil them, 


or to uſe more water than abſolutely neceſſary: 


whenever an enemy finds it too difficult to attac | 
the Place in form, he generally turns the Siege into | 
a Blockade, thinking it eaſter to ſtarve the garriſon } 
than to reduce them by force, which however will | 
not ſucceed, if the Governor has taken the neceſlary | 
precautions before-hand : add to this, that in win- 
ter, or in bad weather, when the enemy cannot 


guard : 
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guard all the avenues ſo ſtrictly as at other times, 
care ſhould be taken to make uſe of that oppor- 
tunity to bring in corn, cattle, &c. that may be 
wanted. There are many circumſtances arifin 
either from the nature of the ground about the 
Town, or from the time, ſeaſon, or opportunity, 
in which a ſkilful Governor may provide himſelf 
with theſe neceſſaries, in caſe the enemy, after 
finding all their endeavours to attac them fruitleſs, 
ſhould reſolve to turn the Siege into a Blockade. 


The DEFENCE of @ Place ſituated near a river. 


UCH Places being generally of great impor- 

tance, on account of their trade, a Governor 
ſhould take more than ordinary care to preſerve 
it before an enemy appears; ſhould examine all 
the parts of the works, and put them in good or- 
der of Defence if they are not ſo: if the river runs 
on one fide, and there is only a fort on the other 
to cover the bridge, as 1s uſually the caſe, he ſhould 
conſider whether when the water is low in a d 
ſeaſon, the enemy may not paſs along the ſhore, 
and inſult the Place on that fide, and take proper 
care to prevent them; and if a Battery can be erected 
on the other ſide to enfilade any part of the works, 
or make Breach, which often happens, in that caſe, 
ſome outworks ſhould be conſtructed to make the 
Place as ſtrong on that fide as on any other. It is 
to be obſerved, that the enemy make their Ap- 
proaches moſt commonly by the river- ſide, becauſe 
one of the flanks of their Attacs is ſecured thereby; 
and the artillery, ammunition, and ſtores, may be 
brought by water near the place where they are 
wanted ; 
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wanted; and conſequently the Place ſhould be made | 


rather ſtronger there than any where elſe; par- 
ticular care muſt likewiſe be taken, that the enemy 
do not come down the river in boats by night, and 


ſurprize it that way. 
If there are any iſlands near the Place, from 


whence a part of the works may be enfiladed or 
battered in Breach, as is the caſe at O/d Brijach + 
and Fort Kell, ſome works ſhould be made in thoſe 
iſlands, to keep the enemy out of them, which is 
of ſo much the more importance, as theſe works 
ſeen from thence cannot be enfiiaded nor battered | 


from any where elle. 
If the enemy are careleſs of their Trenches on 


the fide next the river, the Governor may order 
ſome men over in boats in the night, if he has any, 


to attac and enter the Trenches on that fide, and 
at the ſame time make a ſally on ſome other part 


of them. In ſhort, a ſkilful Governor will know | 
how to make the beſt Defence, whatever the ſitu- 
ation may be, whether it be water, marſhes, or 


dry land. 


The DEFENCE of ſmall Places. 
II often happens in the courſe of a War, that 


parties are placed in poſts having little or no For- 
tifications, which ſerve either to ſecure the convoys | 


of Ammunition and proviſion for the Army, or to 


guard ſome paſſes by which an enemy may enter | 
the country, either to raiſe contribution or plunder | 
it; to hinder parties from approaching either the 
general camp, or any troops from thence, which | 
are beſieging a Place; or laſtly, to ſecure the 


troops in their winter quarters, for more conve- 
niently 
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niently drawing them together on any ſudden oc- 
caſion. 

An officer, who commands where he may be 
inſulted at any time, ſhould take care to ſecure the 
entrance or gate, by a ſmall ravelin made of earth, 
and turfed and well paliſaded, as likewiſe the gate 
where he may ſally out; and if there are any more 
gates, they ſhould be walled up. 

If the Place has either no ditch, or a bad one, 
the old ſhould be repaired, or a new one made; and 
if there are a ſufficient number of troops, a covert- 
way may be added, well paliſaded; but if the Place 
is not worth the trouble, or there are not troops 
ſufficient for that purpoſe, care at leaſt ſhould be 
taken to prevent any ſurprize ; the wall ſhould be 
repaired where it is wanted, and put in order for 
Defence ; all the principal avenues well guarded ; 
ſmall parties ſhould be ſent out in the day, to pre- 
vent the enemy from reconnoitering the Place ; in 
the night, the patrole ſhould continually be in mo- 
tion, and no body ſuffered to approach the gates 
upon any pretence whatever, to prevent the fixing 
of a petard. 

If there are any round towers near the gate, as is 
cuſtomary, loop-holes ſhould be made flanking the 
gate, to fire upon any body who ſhould attempt to 
approach. | | 

When there is any apprehenſion of the gate's 
being broke open, either by a petard or other means, 
and there is no time, or a ſufficient number of 
troops to ſecure the outſide by paliſades or out- 
works, a large pile of dung and earth mixed to- 
gether ſhould be thrown up againſt the gate, on 
the inſide, which will diminiſh the force of the 


O | petard 3 
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petard ; and every means ſhould be uſed that can 
be imagined, to prevent the entrance of the enemy. 

The centry placed over the gate ſhould keep a 
careful watch in the night, that no body approaches 
unperceived ; and if he hears the leaſt noiſe, muſt 
immediately give notice to the guard, that they may 
be ready to oppoſe the enemy, in caſe of any at- 
tempt. | 
The troops ſhould continually watch in the night 
all round the rampart, or wall, to prevent an eſca- 
lade, provided with long poles and forks to overſet 
the ladders, alſo with great ſtones and timbers to 
roll down upon the enemy ; if they have any fire- 
works of pitch or tar, they ſhould: be thrown into 
the ditch amongſt them, to burn or diſable them. 
If theſe and all other proper precautions are taken, 
the enemy will not have it in their power to ſur- 
prize the Place, unleſs it be done by a great part 
of the army, and provided with cannon ; then it 


mult be left to the diſcretion of the Commander, 


whether to wait for the enemy, or retire betimes. 


It happens ſometimes that a party is ſurprized in 


a houſe, church, or orchard, without having any 
time to fortify themſelves. It is impoſſible to lay 
down any certain rules for defending ſuch Places, 
depending on ſo many circumſtances; it muſt there- 
fore be left to the capacity- of the Commander, 
All that can be ſaid, at preſent, on this ſubject is, 
that if the houſe in which he is ſurprized is covered 
with ſtraw, or any thing elſe eaſily ſet on fire, he 
ſhould uncover it immediately, barricade the doors, 
make holes in the wall, in ſeveral places, high and 
low, to fire through, put ſome of his people in the 
gafrets? to prevent them entering that way, others 
in all the rooms of the houſe ; boards of the floors 


above 
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above ſhould be taken up near the doors, to leave 
a ſpace of three or four feet wide, to ſerve as a 
kind of a ditch to this Fortification ; and if there 
is not a ſufficient number to defend all the parts 
of the houſe, the lower apartments muſt be aban- 
doned, and ſome placed over the doors, to fire 
down upon thoſe who enter. If ammunition is 
ſcarce, they ſhould repel the enemy with their bay- 
onets fixed ; and if they find it impoflible to main- 
tain their poſt, they muſt retire in the night as pri- 
vately as poſſible, and all in a body, taking care if 
they meet with any enemy's by the way, not to 
fire upon them, but to run them through with 
their bayonets, for fear of alarming the reſt of the 
body. In this manner the late Count Saxe, with 
a Party of 18 men only, reſiſted 800, and he and 
his party made a ſafe retreat. 


Precautions which a Governor ſhould uſe in Time of 
i 


| Governor ſhould before any Enemy appears, 

A ks the works of a Place, repair thoſe 
that want it, paliſſade the covert- way, if not done 
before, as likewiſe lay ſome horizontally on the 

middle of the Parapets, which have no Revete- 
ment; clear the ditches from the mud, fee that 
the gates or entrances are ſecure and well defended 
from being broke up; keep ſtrict Diſcipline and 
good order in the Town, prevent the garrifon from 
moleſting and abuſing the Inhabitants ; watch nar- 
rowly that no Traitors correſpond with the enemy 
to betray the Place; for which purpoſe, the Governor 
ſhould have ſome to whom he may truſt, who are 
to get into companies unſuſpected, to hear what 
paſſes, and give him notice. If there are any old 

| O 2 aqueducts, 
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aqueducts, or under-ground paſſages, they ſhould 
be ſtopped, and centries . at their entrances; 
if there is any river paſſing through or near the 
Town, parties muſt be put into boats in the night, 


both above and below the Place, to watch that the 


Enemy do not come that way. In froſty weather 


the Ice in the ditches ſhould be broke every day, 


and the ſhoals laid a-top of one another towards 
the Place, which make a ſlippery unpaſſable wall. 
He ſhould ſend every day, parties of horſe and 
foot, to range in all the principal avenues, two or 
three miles diſtance, to prevent any ambuſh or ap- 
roach of the enemy, in the night he ſhould take 
care that the ſeveral guards keep ſtrict duty, and 
watch carefully at their ſeveral poſts, not letting 
any one approach the walls, not even the centries, 


without the forms uſual in ſuch caſes, The patrole 


ſhould walk all night about the ſeveral poſts, to ſee 
that the centries do not fleep, and that they liſten 
to hear the approach of the enemy, and on the 
leaſt noiſe or ſuſpicion, give notice to the guards, 
and they to the Governor. 

On Fair or Market-days the Gates ſhould be 
ſtrictly guarded, the horſe and foot ſhould be ready 
fo aſſemble and march upon the firſt notice; none 
ſhould paſs the gates, but who have ſome viſible 
buſineſs, or can give a good account of themſelves ; 
the centinels ſhould not let any coaches, waggons, 
carts, Sc. enter too cloſe behind one another, and 
when they are loaded with hay, ſtraw, or any other 
thing, wherein people may be concealed, they 
ſhould be well examined before they paſs; and 
never permit any carriage to ſtop upon a draw- 
bridge, on any pretence whatſoever, to prevent 
their being drawn up, if occaſion requires, 1 
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On holidays, feſtivals, or rejoicing-days, the 
Governor ſhould take particular care, to ſee the 
guards kept in the ſtricteſt manner, and military 
diſcipline obſerved with the utmoſt rigour ; no great 
allemblies ſuffered after dark. 

The clergy are the moſt apt to betray Places, as 
experience has ſhewn, the Governor ſhould fre- 
quently examine churches and religious houſes, to 
prevent conceal'd perſons, or whether they have 
any under-ground paſſages leading out of the Town, 
as ſometimes have been. Had the Governor of 
Cremona taken theſe precautions, he had not been 
ſurprized in bed as he was by Prince Eugene, who 
held private correſpondence with a prieſt, that 
treacherouſly concealed a body of men in a chapel, 
and others that were let in to the Town, thro' an 
old aqueduct. 

When the enemy knows that a Governor takes 
ſuch and other precautions, they will hardly at- 
tempt the ſurprizal of a Place, and ſhould they be 
adventurous enough to undertake it, it muſt cer- 
tainly turn to their diſadvantage. 


Of CAPITULATIONS, 


HE Capitulation being the laſt action, both 
T in the Attac and Defence, this is the moſt 
proper place to treat of it. 

When a Governor, whodefends a Place, ſees him- 
ſelf reduced to the laſt extremity, or is ordered by 
his Prince to ſurrender, to get better conditions from 
the enemy, and a more advantagious compoſition, both 
for the inhabitants and garriſon, he orders to beat 
the Chamade; for which one or more drummers are 
to beat their drums on = rampart next to the Attac 

93 to 
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to give notice to the Beſiegers, that the Governor 
has ſome propoſals to make ; there are likewiſe put 
up, one or more white colours, upon the rampart, 
for the ſame purpoſe, and one of them remains 
Either on the Breach or rampart, during all the time 
of negotiation, The ſame is done for aſking a ſuſ- 
enſion of arms, to bury the dead, and carry off 
the wounded, after a violent Attac. 
The Chamage being beat, the fire ceaſes on both 
ſides, and the Governor ſends ſome officers of diſ- 
tinction to the Commander in chief of the Beſiegers, 
who deliver to him the conditions on which the 
Governor propoſes to ſurrender the Town. But as 


2 ſecurity for the officers ſent from the garriſon, the 


Beſiegers ſend a like number into the Town. 
When the Governor's propoſals are not ſatisfactory 
to the General of the Beſiegers, he preſcribes the 
conditions on which the Town is to ſurrender ; he 
commonly threatens the Governor to allow him no 
conditions at all, in caſe he refuſes thoſe propoſed, 


within a certain time, or when ſuch or ſuch a work 


is finiſhed. If the Beſieged find the conditions of 
the Beſiegers too hard, the officers return to their 
homes, and the drums are beat upon the rampart, 
to make every body retire before hoſtility begins, 
which is done in a very ſhort time after. It is to 
be obſerved, that during the ſuſpenſion of arms, 
no work ſhould be done on either ſide, either to 
ſecure the Beſieged or the Beſiegers; nothing ſhould 
be undertaken during the negotiation, yet it is very 
neceſſary to be upon the watch at that time as much 
as at any other, for fear of being ſurprized by 
ſtratagem, which is now looked upon as lawful. 

But let us ſuppoſe, that the terms of capitulation 


are agreed upon; the Governor ſends two or * 
* | | | G 
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of his principal officers into the camp, and the 
General ſends the ſame number, and of the ſame 
rank into the Town, as a ſecurity for accompliſh- 
ing the Capitulation, When the Beſieged have 
pertormed every thing according to agreement, their 
hoſtages are ſent back; and when the Beſiegers 
have performed every thing agreeable to the agree- 
ment, their hoſtages return. 

The conditions of the Beſieged may be of various 
kinds, according to the different circumſtances or 
ſituations in which they are; the moſt common 
ones are, 

1. That the Garriſon ſhall march out thro' the 
Breach, with their arms, baggage, horſes, drums 
beating, matches lighted on both ends, flying co- 
lours, a certain number of cannons and mortars, 
with their appurtenances, ſpare carriages, ammu- 
nition for a certain number of charges, to be con- 

ducted in ſafety to the Town agreed on, and which 
is uſually the next belonging to the Beſieged: it 
mult be obſerved to inſert, by the ſhorteſt road, or 
the road is ſpecify'd in words, which the garriſon 
are to march, When the garriſon have ſeveral days 
to march before they can reach the Town agreed 
on, it is required that the troops ſhould be provided 
with provition and lodgments during that time. 

2. One of the gates ſhall be delivered up to the 
Beſiegers, either the ſame evening, or at a certain 
hour next day, and the garriſon ſhall march out 
in a day or two after, according to the agreement 
made between both parties. 

3. The Beſiegers ſhall furniſh a certain number 
of cover d waggons, that is, which are not to be 

ſearched, belides others to carry the wounded and 
ſick, which are in a condition to be tranſported ; 

O 4 and, 
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and, in general, all the carriages neceſſary to carry 
the garriſon's baggage, and the artillery allowed by 
the capitulation. F 

4. That the fick and wounded, which cannot be 
carry'd off, and are obliged to remain in the Place, 
ſhall have free liberty to go away with every thing 
that belongs to them, when. they are in a condi- 
tion to do it; and they ſhall be furniſhed, in the 
mean time, with lodgings and proviſion gratis, or 
otherwile. 

5. There ſhall be no indemnification required 
from the Beſieged, for horſes taken from the in- 
habitants, or for houſes burned or deſtroyed during 
the ſiege. 


6. The Governor, the officers under him, and 


| thoſe belonging to the Garriſon, the Garriſon, and, 


in general, every one in the king's ſervice, ſhall 
freely go out of the Place, without repriſals of any 
kind. 

7. If thoſe who take the Town are of a diffe- 
rent religion from that of the inhabitants, it muſt 
be inſerted in the capitulation, that the inhabitants 
thall exerciſe their religion without any moleſtation. 

8. That the inhabitants, and thoſe depending on 
the Place, ſhall be maintained in all their rights, 

rivileges, and prerogatives. 

9. It ſhall be at their choice, who have a mind 
to leave the Place, to go where they pleaſe with 
all their effects. It ſhould be ſtipulated, that the 
inhabitants who have ſhewn any partiality to the 
Garriſon, ſhall not be moleſted on that account. 

10. It is alſo mentioned in the capitulation, that 
all the powder and ammunition remaining ſhall be 
delivered to the Beſiegers, and the loaded mines 
are likewiſe ſhewn, 


11, That 


of FoRTIFIED PLACEs. 201 


11. That all the priſoners made on both ſides 
during the Siege ſhall be releaſed. 

A Garriſon ſhould have proviſion and ammuni- 
tion, at leaſt for three days, to be entitled to a com- 
poſition, without which they are to be made priſo- 
ners of war: but if the Beſiegers have not inquired 
into it before the capitulation is ſigned, it would 
then be an injuſtice to make them priſoners of war. 

When the Beſiegers will agree to no other com- 
poſition than that the Garriſon ſhall be made pri- 
ſoners of war, and the garriſon is not in a condi- 
tion to hold out any longer, it is generally endea- 
voured to make the conditions as little onerous as 
poſſible. 

1. That the Governor, and the principal offi- 
cers, ſhall keep their ſwords, piſtols, baggage, &c. 

2. That the ſubalterns, under the captains, ſhall 
keep their ſwords, with their baggage. 

3. That the common men ſhall not be rifled, or 
diſperſed from their regiments. 

4. That the Garriſon ſhall be conducted to a 

certain Place, by the ſhorteſt road, where they are 

to remain priſoners of war. 

g. That the principal officers ſhall have leave for 
two or three days to go where they pleaſe, to ſet- 
tle their affairs. 5 
6. When the Garriſon quits the Place, it ſhall 

not be permitted to decoy the ſoldiers to deſert from 

their regiments, 

When the capitulation is ſettled, an officer of 
Artillery from the Befiegers comes into the Place, 
with an officer of Artillery from the Garriſon, who 
take an inventory of all the Artillery and ammu- 
nition remaining in the Place; a commiſſary of 

n proviſion 
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proviſion enters likewiſe, to take an account of the 


proviſions. 
When it is found neceſſary to ſurrender, and that 


there are conſiderable magazines ſtored with am- 


munition and proviſion, moſt of it ſhould be de- 


ſtroyed before any mention is made of capitulating, 


that there may remain no more than what 1s ne- 
ceſſary, that the enemy may reap no benefit by 
them. If this ſhould be done after the capitula- 
tion is mentioned, the Beſiegers may inſiſt on not 
ſpoiling them; but what is already done cannot be 
avoided. 

So ſoon as the Beſieged have delivered a gate of 
the Place to the Beſiegers, the firſt regiment of the 
army enters, and mounts guard. 

The day on which the Garriſon is to leave the 
Place being come, the Beſiegers army is put under 
arms, and ranged into two files, between which 
the Garriſon paſſes. The time of marching being 
come, the General, and the principal officers, head 
the two files, to ſee the Garriſon defile before them. 

The Governor marches at the head, followed by 
the principal officers, who make the Garriſon march 
in the beſt order poſſible. The eldeſt regiments 
march commonly the firſt and laſt, and the reſt in 
the center with the baggage. When there are any 
horſe, they are alſo divided into three bodies, to 
march at the head, center, and in the rear. Small 
detachments of horſe and foot are made, to march 
at the ſides of the baggage, to take care of its not 
being rifled. | 

The Artillery allowed by the capitulation march 
after the firſt battalion. 

When the Garriſon is arrived at.the Place agreed 


on, the Governor remits the hoſtages of the Be- 
ſiegers 
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ſiegers to the eſcorte ; and when the eſcorte is ar- 
rived at the army, the hoſtages which the Beſieged 
have left for the ſecurity of the eſcorte, carriages, 
and other things allowed by the army for eſcort- 
ing the Garriſon, are releaſed, 

When the Garriſon are made priſoners of war, 
they are likewiſe eſcorted to the Place agreed on. 

Every thing agreed on ſhould be looked upon. 
as ſacred and inviolable, and every word ſhould 
be underſtood in its genuine ſenſe, without any 
forced conſtruction ; yet as this is not always 
the caſe, the Governor ſhould be very cautious not 
to have any word inſerted, but what is clear and 
plain, without admitting of any other ſenſe than 
that for which it is uſed. There are many exam- 
ples which prove the neceſſity of this precaution. 

In the capitulation of a Garriſon, where there is 
a Citadel, in which the Garriſon retires, there are 
ſome particular conditions to be requeſted, ſuch as 
follow. 

That the Citadel ſhall not be attacked at that fide 
next to the Place; that the fick and wounded, 
which cannot be tranſported, ſhall remain in the 
Place, and in the lodgings where they are; and 
after being cured, they ſhall be provided with car- 
rieges and paſſports, to retire to the place agreed on 
in the capitulation. No body ſhould be let into the 
Citadel, but thoſe who may be uſeful in its De- 
fence ; the reſt, who are uſeleſs, ſhould by no 
means be ſuffered to enter. It muſt be mentioned 
in the capitulation, that theſe people ſhall be con- 
ducted to a neighbouring place belonging to their 
Sovereign, Which is to be named. It ſhould alſo be 
agreed on, to have a certain time allowed for the 
Garriſon to march into the Citadel ; and it —_— 
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be abſolutely prohibited that the Beſiegers ſhall 
make no works whatever, for carrying on the Ap- 
proaches towards the reduction of the Citadel, dur- 
ing the time preſcribed. | 

A maritime Town requires likewiſe ſome parti- 

cular conditions relating to the Ships which may be 
in the harbour. It ſhould be agreed, that they 
ſhall leave the Harbour the ſame day that the Gar- 
riſon leaves the Place, or when the weather per- 
mits, to ſail to the port agreed on. They keep all 
their artillery, ammunition and proviſion, Sc. If 
the bad weather ſhould oblige them to enter any 
harbour belonging to the Beſiegers, it ſhould be 
mentioned in the capitulation, that they ſhall be 
received, and that they ſhall be furniſhed with ne- 
ceſſaries to continue their voyage; they ſhould be 
provided with paſſports, and, in ſhort, all the ſecu- 
rity poſſible, —_ be inſulted by the enemy's ſhips, 
til] they are arrived at the port ſpecified. 
Many other things may be ſaid, with regard 
to the ſubject treated on in this work; it would 
require a larger volume, to enter into every par- 
ticular ; all that has been ſaid ſhould be regarded 
only as a ſummary account of the principal atten- 
tions which it requires, and what 1s moſt generally 
obſerved. 

Beſides, as a late Author with reaſon obſerves, 
Places have difterent Defences, according to their 
ſituations, and as they are defended with more or 
leſs forces, the experience and courage of a Go- 
vernor ſhould ſuggeſt to him the beſt Defence, to 
furniſh him with reſources to repair any accidents 


that may happen, and to make the beſt adyantage 


of the Beſiegers miſtakes and negligence. 
It 
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It is not ſufficient to have courage enough to de- 
fend the Place well, it requires beſides great ſaga- 
city and knowledge, not only in the art of War, 
but likewiſe in Fortification, 

The Defence is attended with many more diffi- 
culties than the Attac, and it may conſequently do 
more honour to a General, who diſtinguiſhes him- 
ſelf in it. The ſuperiority over an enemy in an 
Attac, the conveniencies there is in receiving freſh 
forces and ammunition, whenever it is wanted, and 
all other neceſfaries, which may be had from the 
neighbouring country ; all this may ſerve to repair 
any accidents that may happen during the Siege. 
It is not ſo in the Defence, no faults are committed 
unpuniſhed in the face of an underſtanding enemy. 
The attention muſt be equally over the ſoldiers and 
inhabitants; keep a ſtrict watch within and with- 
out; not to expoſe the troops without great neceſ- 
ſity, but upon ſuch occaſions as are viftbly uſeful. 
In ſhort, the Governor muſt create a reſpect from 
the enemy, by his conduct and ſagacity; never give 
up the leaſt part of the works, till after having ex- 
hauſted all poſſible ſtratagems in the maintaining 
them. All this requires a great capacity. 
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Of MiNEes, 


8 HE Art of Mining is become one of the moſt 
eſſential parts of the Attac and Defence of 


Places: ſo much Artillery is uſed, that nothing above 
ground can withſtand its effect; for the moſt ſub- 
ſtantial ramparts and parapets can reſiſt but a very 


ſhort time: the out-works, tho' numerous, ſerve 

no other purpoſe than to retard, for ſome time, the 

ſurrender of the Place ; and that advantage is paid 
dear 
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dear for, by the great number of troops wanted to 
defend them, and the immenſe quantity of ſtores 
and ammunition expended. 

The object of a Fortification being, that a ſmall 
number of men ſhall be enabled to defend them- 
ſelves advantageouſly againſt a conſiderable army; 
but if a Place requires nearly ſo many men to de- 
fend it as to attac it, a great expence is thrown 
away to no purpoſe, which will ever be the caſe 
if it is not countermined. 

Whereas a moderate garriſon, ſufficient to guard 
the ſeveral works, with a company of miners of 60 
men, will be able to deſtroy the Beſieged and their 
works, ſo ſoon as they come near or upon the glacis; 
this they may do at pleaſure, provided proper gal- 
leries have been made, and that the miners know 
properly to diſpoſe of the ground. This the Be- 
ſiegers can only prevent, by carrying on their ap- 
proaches under ground as well as above, which re- 
quires infinite time and labour, They are then un- 
equal to the Beſieged; they having their principal 
galleries prepared before, whereby they are enabled 
to deſtroy them and their works, whenever they 
attempt to come near. Therefore the true art of 
fortifying depends upon that of mining, as well as 
the Attac and Defence of Places. 

Having explained, in the two preceding parts of 
this work, every thing relative to all the different 
works made above ground, by the Beſiegers and 
Beſieged; I ſhall endeavour here to treat as full of 
thoſe made under ground. I have ſhewn the uſe 
of Mines, and the ſeveral ſtratagems of the miners, 
it remains to explain the manner of carrying on the 
Galleries according to a given direction, that of 


loading them with a proper charge, in reſpect to 
their 
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their depth and different tenacities or textures of 
the ſoil they are made in, together with the diſpo- 
ſitions of the chambers, ſo as to leave nothing un- 
explained, and to render the art compleat. 

Before I enter upon theſe particulars, it will not 
be improper to ſay ſomething relating to the riſe 
and progreſs of this art, as likewiſe to the various 
opinions of the cauſes which contribute to their ef- 
fect, and of the form of the pit or hole they make 
when ſprung. We find in hiſtory that Mines were 
made long before the invention of Gun- powder; 
for the antients made galleries or under-ground paſ- 
ſages much in the ſame manner as the moderns, 
from without, under the walls of places, which they 
cut off from the foundation, and ſupported them 
with ſtrong props, then they filled the intervals 
with all manner of combuſtibles, which being ſet | 
on fire burnt their props, and the wall being no 
longer ſupported fell, whereby a Breach was made. 

The Beſieged alſo made uſe of under-ground | 
paſſages from the town under the Beſieger's ma- 
chines, whereby they batter'd the walls at that time 
to deſtroy them; which proves neceſlity to be the 
inventor of Mines, as of many other uſeful arts. 

Since the invention of Gun-powder, the art of 
mining has receiv'd great improvements, the work 
has been much ſhorten'd, and their effects are be- 
come more ſudden and terrible; nothing can reſiſt 
the force of powder, the ſtrongeſt rocks are not | 
proof againſt its irreſiſtible force, witneſs the caſtle 
of Alicant, which was deſtroyed by the Prench; 
and many ſimilar effects are well known thereby | 
to have been produced, 

The firſt Mines, ſince the invention of Gun- 
powder, were in 1487, by the Genoeſe, in the 

| Attac 
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Attac of Sereganella, a town belonging to Florence 5 
but theſe failing, they were ſome time neglected, 


till Peter Navarro, according to Mr. /e Blond, being 
then Engineer to the Geroe/e, and after to the 


Spaniards in 1503, againſt the French, at the ſiege 


of the caſtle called del Oo, or Egg, at Naples, 


made a Mine under the wall, and the Governor 


was ſummoned to ſurrender, which not being com- 
plied with, he blew up the wall, and the caſtle was 
taken by ſtorm. 

Mr. Valliere relates the ſame ſtory, but differs 
in the name of the engineer ; for he ſays, it was 
one Francis George, an Italian, who, ſerving at 
Naples in quality of architect, propoſed to Peter 
Navarro, the Spaniſh General, to take this caſtle 
by Mines. 

Since then Mines were made in the Attac and 
Defence of moſt Places: but as the miners had 
only practical knowledge, this art received but ſmall 
improvement, till towards the end of the laſt cen- 
tury ; the continual wars at that time in different 
parts of Europe, in which the French were gene- 
rally concerned, induced their miners to make 
tables for the charges of Mines, according to their 
depth under-ground. But as they had not ſufficient 
{kill to eſtimate the quantity of earth to be blown 
up, theſe tables were very imperfect. 

The great engineer M. Vauban, was the firſt that 
wrote upon Mines, but that art, being then in its 
infancy, he did not make that improvement which 
might have been expected from his great genius in 
the art of war: yet the world is indebted to him, for 
endeavouring to reduce this art into a ſcience, and 
to induce others to make farther inquiries : after 


him ſucceeded the celebrated Falliere, lieutenant 
P and 


” 
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and inſpector general of the artillery, who being 
one of the greateſt maſters in the art of mining, and 


Joining the theory to a long ſeries of practice, made 


a great ſtep towards rendering this art compleat, 
He was ſenſible, that the pit or hole made in the 
earth when the Mine 1s ſprung, was not an in- 
verted cone, nor a fruſtrum of a cone, as ſuppoſed 


by Yauban and others before him: by meaſuring | 
ſeveral excavations, he found that it was a Para- 
boloid nearly ; and his tables were computed ac- 


cordingly to that figure: he alſo wrote a memoir 
concerning the Mines made by the Beſieged under 
the glacis and covert-way, with ſo much knowledge 
and judgment, that it will remain an eternal mo- 
nument to his memory. Yet, notwithſtanding theſe 
ſeveral improvements, in the art of mining, it was 
far from being compleat, as ſome unthinking au- 
thors have lately advanced, there remaining ſtill one 
great prejudice to ſurmount, ſo ſtrongly imprinted 
in the minds of the practical miners all over Europe, 
that it can ſcarcely be eradicated by the moſt glaring 
evidence. Which is, that the diameter of the pit 
or hole made by the Mine, was always twice the 
line of leaſt reſiſtance, or that line drawn from the 
center of the powder, perpendicular to the neareſt 
ſurface, and that the before-mentioned diameter, 
could never exceed. twice this line. 

The chevalier Belidor, formerly profeſſor of ar- 
tillery at La Fere, undertook to remove this pre- 
judice; and tho' he proved by many experiments, 
that the diameter of the hole made by a Mine ma 
be increaſed to any length in regard to the dept 
of the Mine, yet very few miners are convinced of 
it at this time: it is true that the memoirs he wrote 


on the experiments made at La Fere, had never 


been 
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been publiſhed ; yet moſt authors have mentioned 
ſome parts of them in their works : but as they knew 
nothing of Mines, having never ſeen any, they did no 
more than copy other writers; they ſpeak of this 
improvement ſo as to leave the reader in doubt, 
whether it deſerves to. be taken notice of or not. 
At the ſame time they give a copy of a diſſertation 
on Mines, publiſhed ſome years ſince in his courſe 
of mathematics, endeavouring to perſuadethereader, 
that it is the moſt compleat treatiſe of Mines ever 
wrote : tho' he acknowledges not to have had ſuf- 
ficient experience when he wrote it, having ſince 
found many things inconſiſtent with truth, begs 
the reader not to lay any ſtreſs upon it. 

. Belidor was preſent when Valliere tried the ex- 
periments for diſcovering the true figure of Mines ; 
and made ſome himſelf upon the ſame account, 
yet in his manuſcript memoirs, he adopts another 
method for finding the charges of Mines ; whether 
he concluded that this. figure would not anſwer all 
the different problems in the art of mining, or that 
it was unneceſſary to conſider the figure at all, is 
a queſtion I am unable to decide. 

The fame gentleman made ſome experiments 
ſince by orders from court, concerning a new 
method for making the Approaches at once, from 
the extremity of the glacis to the covert-way by 
Mines, thereby not only to diminiſh the time and 
expences of a Siege, but alſo to ſave many lives: 
This and much more may be done by the Beſieged, 
ſuppoſing the nature of the ground will admit of 
digging twenty feet deep without meeting with wa- 
ter. The diſpoſition of the Counter-mines men- 
tioned by Vulliere, have been eſteemed the beſt that 
are poſſible to be made, yet I am certain, that much 

WD more 
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more may be done with very little labour and leſs 
expence ; it appears to me that a common fortifi- 
cation with baſtions, ravelins and a covert-way, 
may be made ſo ſtrong by means of Counter-mines, 
as to render it almoſt impoſſible to take it, or at 
leaſt that if the Beſiegers be obſtinately bent to take 
the Place, their loſs would be more confiderable 
than their gain. | 

Thoſe who imagine that the art of mining is 
brought to the utmoſt perfection, are greatly miſ- 
taken; all that has hitherto been done, depends 
upon ſuch principles as are derived from practice 
and common experience, which alone by a nearer 
inſpection will be found inſufficient ; a theory de- 
duced from the nature and effects of gun- powder, 
and built upon ſuch mechanical principles as are 
taught by the mathematics, well ſupported and 
confirmed by proper experiments, is the only way 
to render that art compleat. As no author has con- 
nected the theory and practice together, except 
Belidor, and tho he has freed the art from many 
abſurd notions of the practical miners, yet he could 
not intirely avoid adopting ſome erroneous opinions 
received by his predeceſſors. | 

In the following work, will be conſidered, the 
two different methods, whereby the charges of 
Mines are computed, that is, when the pit or hole 
is taken for a paraboloid, or when the ſphere of 
exploſion is uſed ; and by comparing both with 
the few experiments that may be depended on, the 
reader will be able to judge, which ſhould be pre- 
ferred : I ſhall likewiſe ſubjoin M. de Yallere's ta- 
bles, and with regard to Mr. Behidor's laſt ex- 
-periments, and ſome particular things, they are 
"Y | things, 
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things, which for particular reaſons, I hope to 
be excuſed from mentioning. 


DEFINITIONS. 
B a Mine is underſtood a paſſage carried 


under- ground to the Place that is to be blown 


up, where a lodgment is contrived for the powder, 
neceſſary to produce the propoſed effect. 

The paſſage leading to the powder, is called the 
Gallery. 

The place where the powder is lodged, the 
Chamber. 

The line, drawn from the center of the ſpace, 
containing the powder, perpendicular to the neareſt 
ſurface, is called the Line of leaſt reſiſtance. 

The pit or hole made by a Mine when ſprung, 
is called the Excavation. 

The fire is given to the Mines by a pipe or hoſe, 
made of coarſe cloth, whoſe diameter is about an 
inch and a half, called Sauci/ſon, extending from 
the chamber to the entrance of the gallery, to the 


end of which is fixed a match, that the miner who 


ſets fire to it, may have time to retire before it 
reaches the chamber. 

To prevent the powder from contracting any 
dampneſs, the ſauciſſon is laid in a ſmall trough, 
called Auget, with ſtraw in it, and round the ſau- 
ciſſon, with a wooden cover nailed upon it. 

The Mines made by the Beſiegers in the Attac 
of a Place, are ſimply called Mines, and thoſe made 
by the Beſieged Counter-mines. Both Mines and 
Counter-mines are made in the ſame manner, and 
for the like purpoſes, v/z. to blow up their enemies 
and their works; only the principal galleries and 

F4 Mines 
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mines of the Beſieged, are uſually made before the 
town is beſieged, and frequently at the ſame time, 
that the fortification is built, to ſave expences. The 
Beſieged generally make a great many ſmall Mines 
under the glacis, of about 6, 7 or 8 feet deep 
under-ground only, which are called Fougaſſes. 
They make likewiſe another ſort, called Cefers or 
Caiſſons, a kind of wooden boxes 3 or 4 feet long, 
and a foot or 18 inches wide, which they bury 
4, 5 or 6 feet under the glacis, and about 4 yards 
diſtant from each other. 

The whole art of mining conſiſts in the four fol- 
lowing particulars, viz. 

1. In making the galleries and chambers, and 
ſecuring the earth from falling in, by means of 
wooden frames or props. ' 

2. In the loading and ſtopping the Mines, ſo as 
to be ready for ſpringing when required. 

3. In knowing the proper charges for Mines 
placed in different ſoils, or at different depths under- 
ground, that the effects may anſwer the intentions 
for which they were made. 

4. Laſtly, in carrying on the galleries accord- 
ing to a given direction, to a given length, ſo as 
to place the chamber directly under the object to 
be blown up, at a certain depth under-ground. 

Theſe particulars ſhall be treated of as amply as 
the ſubject requires, and each ſeparately according 
to their order — mentioned. 


Of making GALLERIES and CHAMBERS. 


E ſhall omit the manner of fixing the mi- 
ner to the wall, to make a Breach, and 
how to ſink ſhafts in or near the third Parallel, 
theſe having been explained in the Attac of ra 

e 
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The Galleries made within the fortification, be- 
fore the Place is attacked, and from which ſeveral 
branches are carried to different places, are gene- 
rally 4 feet wide and 5 high, and the earth ſup- 
ported from falling in by arches and walls, as they 
are to ſerve a conſiderable time ; if they were ſup- 
ported with props or frames of wood, they would 
continually want repairing, which would at length 
coſt more than tone walls; but when Mines are 
made to be uſed in a ſhort time, then the Galleries 
are only about three feet wide and 5 high, and the 
earth ſupported with wooden frames or props. 

The entrance of the Mine being made, and the 
direction of the Gallery known, the firſt miner 
works upon his knees, whilſt another is behind 
him, to gather up the earth into a baſket or wheel- 
barrow, which he carries or draws out, and throws 
near the entrance. . 

If the entrance is a ſhaft or pit ſunk pretty deep, 
there muſt be another miner above-ground to let 
down a ſmall rope, with an iron hook faſtened to 
the end, into which the minec below hangs the 
baſket, then fetches another while the firſt is 
emptied. 

When the ſhaft is very deep, and the Gallery 
pretty long, a capſtan is fixed over the ſhaft for 
greater expedition, and a couple of baſkets are 
faſtened to a rope, wound round the axis of the 
capſtan ; that whilſt one draws up the other goes 
down, as water is drawn out of a well with 
buckets. 2 

The firſt miner being tired, the next to him 


reſumes his place, and he goes laſt, they ſucceed 


one another thus till all are fatigued, then they 
| 1 | are 
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are relieved by an equal number, which 1s gene- 
rally in two hours time. 

When the firſt miner digs up more earth than 
one man can carry off, another ſtands behind him 
at ſome diſtance, who takes the baſket from the 
firſt, and carries it to the entrance; and as the 
length of the Gallery increaſes, more men are 
placed in it to carry out the earth ; it muſt be ob- 
ſerved, that they are always placed at equal diſtances 
from each other, to reach the baſkets from hand 
to hand, and prevent confuſion. 

The Gallery being carried on ſome diſtance, car- 
penters follow the miners to prop the earth above, 
if it is not ſtiff clay or loom, and to prevent its 
falling in. This is done by placing a piece of wood 
a-croſs the Gallery over-head, and putting a prop 
or upright at each end, faſtened into the ground, 
then the earth is removed above this piece, fo as to 
{lip a piece of deal board over it, which being af- 
terwards ſupported in the fame manner at the other 
end, will keep up the earth. 

Sometimes wooden frames are made, of the ſize 
of the Gallery, and placed at proper diſtances from 
each other, and then boards are flipped over them; 
and to make the frames or uprights tight and firm, 
wedges are drove underneath, otherwiſe the ſhak- 
ing of the ground arifing from the firing of the guns 
and mortars, or from the ſpringing ſome contigu- 
ous Mines, may occaſion the earth to fall in, and 
endanger the lives of the miners. 

Whilſt the work is carrying on, the miners uſe 
a maſon's level, to level the bottom of the Gallery, 
to keep to the ſame depth; and when they come 


to any turnings, they make uſe of a ſquare to make 
them 
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them at right angles; which they likewiſe examine 
with their needle and compaſs. 

The Gallery being carried on to the place where 
the powder is to be lodged, the miners make the 
Chamber, which is generally of a cubical form, large 
enough to hold the wooden box, which contains 
the powder neceſſary for the charge, the box is 
lined with ſtraw and ſand- bags, to prevent the pow- 
der from contracting any dampnels. 

The Chamber is ſunk ſomething lower than 
the Gallery ; if there is room enough to place the 
box, load the Mine, and buttreſs the upper part 
well, it is ſufficient. It muſt be obſerved, that 
when the Beſieged can raiſe the water in the ditch, 
and the Gallery can be incommoded thereby, in- 
ſtead of making the Chamber lower than the Gal- 
lery, it muſt be made higher, otherwiſe they will 
certainly let in the water and ſpoil the Mine. 

When the Gallery is very long and narrow, it 
often happens that the air is ſo ſtagnated, that the 
candle will not burn, and the miners can hardly 
breathe, which obliges them to come out often in 
the open air. Many inventions have been uſed 
to prevent this inconveniency, ſome make uſe 
of a large pair of bellows, to the mouth of 
which they fix a leather pipe or hoſe, of about 
three inches diameter, which goes from the en- 
trance of the Gallery to the farther end, where 
the miners work; or elſe they ſuſpend a Sac made 
in the form of a funnel, of about two feet diame- 
ter above, and three inches below hooped within, 
at every foot diſtance, to keep the cloth ſtretched, 
and fix a leather pipe to it as before: but this 
method will, in my opinion, not aniwer; for the 


difference between the rare faction of the air above 
and 
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and below, is not ſufficient to cauſe a ſenſible circu- 
lation. The beſt way, is to bore holes upwards to the 
ſurface of the earth in a conical form, at every 40 or 
zo yards diſtance : this may partly be done with an 
augur of ſeveral pieces and then widened below: but 
this cannot always be done, eſpecially when the gal- 
lery is made under a high rampart or buildings, 
and where the enemy may perceive it, who would 
not fail to throw ſome ſtinking compoſition into 
the gallery to ſmother the miners. I have been 
informed, that a wooden pipe laid from the entrance 
to the further end will cauſe a ſufficient circulation 
of air that the miners may work without inconve- 
niency: ſome afhrm, that a fire of charcoal placed 
at the entrance will anſwer; this I much doubt, 
unleſs a pipe is fixed to it. It ſhould be obſerved, 
that when a leather pipe is uſed, it muſt be hoop- 
ed within to keep it open, that the air may have a 
free paſlage, otherwiſe it will never anſwer the 


purpoſe. 
Of loading and flopping the MIxxsõ. | 


1 T would appear more regular to treat of the 
proper charges of Mines, before mentioning 
the manner of their loading; but as the comput- 
ing the charge is a diſquiſition of an important 
nature, and chiefly depends on mathematical de- 
monſtrations, I thought that by treating the prac- 
tical parts immediately one after another, would 
not be improper. | | 

The gallery and chamber being ready to be 
loaded, a ſtrong box of wood is made of the ſize 
and figure of the chamber, being about a third or 
fourth part bigger than is required for containing 


the 
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the neceſſary quantity of powder ; againſt the fides 
and bottom of this Box 1s put ſome ſtraw, and this 
ſtraw is covered over with empty ſand- bags, to 
prevent the powder from contracting any damp- 
neſs; a hole is made in the ſide next to the galle- 
ry, near the bottom, for the ſauciſſon to paſs 
through, which is fixed to the middle of the bot- 
tom, by means of a wooden peg, to prevent its 
looſening from the powder; or that in caſe the 
enemy ſhould get to the entrance, they may not be 
able to tear it out. This done, the powder is 
brought in ſand-bags, and thrown looſe in the 
box, and covered alſo with ſtraw and ſand-bags; 
upon this is put the cover of the box, prefſed down 
very tight with ſtrong props; and to make them 
more ſecure, planks are alſo put above them, a- 
gainſt the earth, and wedged in as faſt as poſſible. 

This done, the vacant ſpaces between the props 
are filled up with ſtones and dung, ſerving for mor- 
tar, and rammed in the ſtrongeſt manner; for the 
leaſt neglect in this work will conſiderably alter the 
effect of the Mine. | 

After this the auget, or wooden trough, is laid 
from the chamber to the entrance of the gallery, 
with ſome ſtraw at the bottom; then the ſauciſſon 
is laid in it, with ſtraw over it, and ſo ſhut with a 
wooden cover nailed upon it. Special care mult be 
taken in ſtopping up the gallery, not to preſs too hard 
upon the auget, for fear of ſpoiling the ſauciſſon, 
which may hinder the powder from taking fire, 
and ſo prevent the Mine from ſpringing. 

Then the gallery is ſtopped up with ſtones, earth 
and dung, well rammed, five or fix feet farther 
from the chamber than the length of the Line of 


leaſt reſiſtance, 
But 
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But to prevent the Mine from burſting through 
the gallery, and to make it have its effect upwards, 
the gallery is made with one or two turnings, at 
right angles to each other, and ſtrongly ſecured 
with buttreſſes and planks, and the intervals rammed 
with ſtones and earth. It muſt be obſerved, that 
the diſtance of the gallery ſtopped up, is to be 
eſteemed in a right line from the chamber, and not 
according to its turnings. 


Proper Quantities of POWDER to charge MINEes. 


HE eſtimation of the proper quantity of 
Powder, with which a Mine 1s to be loaded 
in any kind of ſoil, or at any depth under-ground, 
to produce the expected effect, is the moſt difficult 
art of the whole art of mining. The innumerable 
variety of ſoils which are to be met with, the dif- 
ferent texture or tenacities of their parts, even in 
ſoils, which in all appearance ſeem to be alike, to- 
gether with the different ſtrata's of ſand, clay, ſtone, 
chalk, Sc. leave hardly room or hope to arrive 
ever at any exactneſs in this art, without mention- 
ing the inequality of the ſtrength of gun-powder, 
which varies no leſs than the ſoils. 
All that therefore can be expected is, to eſtabliſh 
a theory on ſuch experiments, as may be moſt de- 
pended upon, which, if not abſolutely true, may 
at leaſt be ſufficiently near, ſo as to anſwer in ſome 
degree of exactneſs in practice, and thereby avoid 
ſuch manifeſt errors, as many miners have been 
led into, by experiments made by perſons, whoſe 
great names cover their little knowledge in the 
mathematics, without which no true concluſion 
can be made from experiments. 
The 
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The charging of Mines not only depend on the 
quantities of earth to be blown up, but likewiſe on 
the tenacities or difficulties to ſeparate their parts. 
Some inſiſt, that the tenacity is to be eſtimated b 
the ſurface of the excavation, as ſuppoſing the whole 
ſolid to be blown up entire, without any ſeparation 
of its pres in which they are groſsly miſtaken. 
M. Valliere ſeems to be of this opinion in his wri- 
tings, and yet does not make uſe of it in his tables. 
Belidor has infiſted upon the ſame in the diſcourſe 
of Mines at the end of his mathematical courſe, but 
rejects it in his later writings, yet notwithſtanding, 
writers upon Mines inſert it in their books as a very 
good performance; for whoever has ſeen a Mine 
ſprung, muſt have eaſily perceived that all the 
earth blown up is ſeparated into ſmall parcels, ex- 
cept ſome lumps, which are not divided, owing 
to their greater tenacity ; and therefore the reſiſt- 
ance in the ſame foil is nearly proportionable to the 
weights of the quantities of earth blown up. 
The quantity of earth to be blown up depends 

on the figure of the excavation ; that known, its 
ſolid content may ſoon be found by geometry ; and 
by weighing exactly a cubic foot of that foil, it 
would be eaſily known what weight is to be raiſed; 
and by knowing what quantity of powder 1s re- 
quired to raiſe a certain weight, the tenacity of the 
parts may likewiſe be found, by making a Mine 
ſo as to produce a good effect; and ſubſtracting the 
quantity of powder, neceſſary to raiſe the weight 
of the ſolid from the charge of the Mine, the re- 
mainder would be the quantity neceſſary to over- 
come the tenacity. 

Though it ſeems to be very poſſible to obſerve 
the true figure of the Excavation, by removing 1 

the 
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the looſe earth, and meaſuring the excavation ex- 
actly; and this being done in many ſoils and depths, 
one may expect to arrive at leaſt pretty near, tho' 
not exactly, to the true figure. | 

Yet it is a matter of diſpute what that Figure is ; 
it was at firſt imagined to be an inverted 
Cone, as A C B, whole vertex being in the 
center of the chamber, and the radius of its baſe 
AD, to be equal to its Axis CD; but this being 
found to make the charge too ſmall, they ſuppoſed 
it to be a fruſtrum of a cone, ſuch as AEFB, _ 
whoſe leſſer baſe E F, is equal to the line * 
CD, of leaſt reſiſtance, and the greater A B, equal 
to twice that line : and it is upon this ſuppoſition 
that the miners have computed their tables of the 
quantities of powder neceſſary to charge Mines 
with, which are placed at different depths. 

Mr. Mazigrigny, an engineer of great experience, 
was the firſt I know, who made ſome experiments 
near Tournay, under M. Vaulam; where he pre- 
tends to have found, that when a Mine was over- 
loaded, inſtead of producing a greater effect, as 
might be expected, it would only make a hole like 
a pit ; but that a certain quantity of powder would 
make the excavation a fruſtrum of a cone, ſuch as 
mentioned before ; and that the radius of the greater 
baſe could never exceed the line of leaſt reſiſtance, 
let the charge be what it will. 

This ſuppoſition, not to ſay fiction, is abſolutely 
falſe and contradictory to the firſt principles of na- 
ture, that the effects are always proportionable to 
their adequate cauſes; yet as abſurd as this notion 
is, it is ſtill retained by practitioners and men of 
knowledge. 


Fig. I. 


- 


This 
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This is the caſe of unſkilful practitioners, who 


receive the greateſt falſhoods for undeniable truths, 


without examining whether it be an impoſition or 
not ; and reaſon, the greateſt gift beſtowed upon 
man, ſeems to be of no other uſe than to ſerve as 
a vain pretence to knowledge. 

How far Maigrigny was qualified for experi- 
ments of this nature, will appear beſt by his man- 
ner of computing the quantities of earth to be 
blown up by Mines of different depths ; he fays, 
ſuppoſe it requires 1001b, of powder to charge a 
Mine, whoſe line of leaſt reſiſtance is ten feet, 
then a Mine made in the ſame ſoil, whoſe line of 
leaſt reſiſtance is twenty feet, will require 200 lb. 
as having double the. quantity of earth to raiſe ; 
whereas theſe ſolids are ſuppoſed to be ſimilar, and 


therefore are as the cubes of their axis; that is, 


the ſecond would require 800 lb. to produce the 
like effect. * Sete 

A proof this gentleman had not the leaſt know- 
ledge in geometry, and therefore unable to make 
any right concluſion, or draw any conſequence 
from his experiments. 

Belider endeavoured in vain to ſhew the falſities 
of Maigrigny's concluſions ; he being oppoſed 
by all the practical miners, till at laſt it was re- 
ſolved by the chief commander of the Artillery at 
Lafere, to make ſeveral. experiments, to know 
how far Maigrigny's experiments might be de- 
pended upon; there were accordingly above 150 
Mines made from 1725 to 1730, to many of 
which I was an eye-witneſs ; the line of leaſt re- 
ſiſtance of the firſt was 10 feet, and the Mine was 
loaded with 1000 lb. of powder; which was above 


tripple the charge aſſigned by Margrzgny ; and | 
is 
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this Mine had ſuch a prodigious effect, as to blow 
moats or ſhoals of earth near a mile off. 

As this Mine was only intended to prove that 
the greater the charge of a Mine was, the greater 
the effect it produced would be; it was no farther 
examined, it being thought ſufficient to convince 
all preſent, that Morgrigny had miſtaken the point 
in queſtion, After this, ſeven Mines were made, 
having all their line of leaſt reſiſtance, 10 feet; 
and loaded with the following quantities of pow- 
der, viz. the firſt, with 120 lb. ſecond, 160; 
third, 200; fourth, 240; fifth, 280; fixth, 320; 
and the ſeventh, with 360: theſe Mines being 
ſprung one after another, and their excavations ex- 
amined, the diameters of their baſes were found 
thus; that of the firſt, 22 2 feet; the ſecond, 26; 
the third, 29; the fourth, 312; the fifth, 33 :; 
the fixth, 36; and ſeventh, 38. 

Theſe experiments being made .in preſence of 
many. officers of Artillery, convinced all preſent 
that none of Margrigny's principles were true, and 
that no dependance could be had on his experiments. 
Vet ſtill the miners are in doubt, whether the di- 
ameter of the excavation can be made greater than 
double the line of leaſt reſiſtance, or if the pit or 
excavation will not become like a well when over- 
charged. 

The next thing taken into conſideration, was 
to find the true figure of the excavation, which 


we meaſured accordingly, as exact as poſſible, and 


found it to be a paraboloid very nearly; and it is 
according to this figure that Mr. de Valliere has 
conſtructed his tables, which are now uſed by all 
the miners in France. 


But 
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But as he ſuppoſes the diameter of the baſe to 


be always equal to twice the line of leaſt reſiſtance, 
they are far from being ſo complete as he imagin'd, 
ſince they contain but one caſe only; as will be 
ſhewn more at large hereafter, 

But before I proceed, it will be neceſſary to ob- 
ſerve, that tho' I ſaid that the figure of the ex- 
cavation was a paraboloid, yet the quantity of earth 
to be blown up ſhould be eſtimated by the part 
ALMB, cut off by a plane, Fig. 3. LM k paſſing 
through the focus or center C of the chamber, 
parallel to the horizon AB; the other part LEM, 
being occaſioned by the force of the powder prefling 
downwards: It is plain, that fince the exploſion 
of gun-powder acts every where, and on all fides 
alike, it muſt condenſe the ſolid under the chamber 
from L to M, by its preſſion downwards, ſo lon 
as it preſſes the earth above LM upwards; and it 
cannot be ſaid, that any particle of earth under the 
horizontal line LM can be drove upwards ; conſe- 
quently, the part ALMB of the paraboloid, will 
be taken hereafter to expreſs the quantity of earth 
to be blown up. 

To find the content of this ſolid I ſhall premiſe 
a few of the principal properties of the parabola: 
1. That the ſquare of any applicate, as DA, is 
always equal to the rectangle made by the parameter 
and the correſponding abſciſſa ED; 2. That the 
ordinate LM, paſſing through the focus C, is equal 
to the parameter ; 3. And that if in the axis ED, 
produced downwards to K, fo that EK be equal 
to EC, or equal to the fourth part of the parameter, 
the line CA drawn from the focus to the extremity 


of any ordinate, is always equal to the correſpond- 
ing 
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ing part KD of the Axis, between that ordinate and 
the point K. 

Hence, becauſe of the right angled triangle CDA, 
the ſum of the ſquares of CD and DA, is equal 
to the ſquare of CA or its equal KD; and there- 
fore the ſquare root of the ſum of the ſquares 
of CD and DA, is equal to the line KD. Whence 
if CD and DA, are given, the line KD and con- 
ſequently CK or its equal CL will be given like- 
wiſe : which ſhews that if the line of leaſt re- 
ſiſtance CD, and the radius DA of the baſe are 
given, the parameter may be found, 

The ſolid content of the paraboloid is equal to 
half the cylinder of the ſame baſe and altitude: if 
r expreſſes half the circumference whoſe radius 
is unity; that is if 7=1.57. | 

Then becauſe unity is to 2r, or the radius to the 
circumference as the ſquares of the radii CL, DA, 
are to the areas of their circles; we have ED x 


AD", for the ſolid content of AEB, and EC x 


(LX, for the ſolid LEM; therefore their diffe- 


rence ED NAD — ECD, will expreſs the 
ſolid required. 

But if p expreſſes the parameter LM ; then will 
pxED = AD), and PxCE =CD;; theſe values 
being ſubſtituted into the expreſſion of the ſolid 
gives PXED) —rpxEC' ; but fince EDZEC+ 
CD; this value of ED being ſubſtituted, gives 


rþx CD x CD + 2EC, or becauſe KD = CD + 
2EC ; the expreſſion of the ſolid is reduced to 
rp x CDx KD. 

It is to be obſerved, that becauſe / is a conſtant 
number, it may be neglected in comparing the ſo- 


2ids; and ſo þ x CD x KD, will be the expreſſion 
of 
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of the ſolid. And when two excavations are com- 
pared together, which have the ſame line of leaft 
reſiſtance CD; the ſolid will be expreſſed by the 
rectangle px KD, which ſhould be obſerved, be- 
cauſe it renders the computation ſhorter and eaſier. 
Hence, if this ſolid, or the quantity of earth to be 
raiſed, and the line CD, of leaſt reſiſtance, are 
given, the parameter þ may be found; and having 
the parameter, and the line CD, the equation p x 
ED = AD, will give the radius AD of the baſe. 
For if CD Sc, and the given Solid ALMB 
Sa, then becauſe CE = , the Expreſſion p x 
CD x KD, will give c Xx +c Sa, or ppc + 


2fþcc = 2a, and dividing by c, pp + 2pc = ==, 


to which adding cc, we ſhall have pp + 2c + cc = 
2a 
* + cc; and the ſquare root will be p + c = 


2 c. | 
In the comparing of Mines together, which 
have the ſame line of leaſt reſiſtance, the rectangle 
px KD gives pp + 2p = 24; to which adding cc, 
there will be pp + 2c ec = 24+ ce whoſe ſquare 
root is þ + c =V 2a + 
By means of theſe equations, all. the different 
problems relating to Mines are eaſily ſolved, upon 
this condition, that we ſuppoſe the forces of pow. 
der are proportional to their quantities, and there- 
fore the charges are alſo proportional to the quan- 
tities of earth to be raiſed in the ſame ſort of ſoil ; 
that is, in foil of the ſame denſity and tenacity. 
Many authors aſſert, that the elaſtic force 
of powder is greater, in proportion, in larger quan- 
Q 2 tities 
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tities than in ſmall ones; that is, that the force of 


two pounds is more than double the force of one; 
but as the only argument they offer. to ſupport this 
aſſertion, is that the heat increaſes in a greater de- 
gree, in large quantities than in ſmall ones; and 
produce no experiments to confirm it; whereas I 
have proved in my treatiſe of artillery, page 31, 
corollary 2. That when the ſpaces, in which the 
powder is confined, are as the quantities, the elaſtic 
force of powder are equal; that is, they will im- 
pel bodies, which weigh in proportion to the quan- 
tity of powder, with the ſame velocity: conſe- 
quently a double quantity of powder will raiſe a 
double quantity of earth, and ſo on in proportion 
to the quantities, 

Mr. Belidor gives another reaſon for diminiſhing 
the charges of mines as the earth to be raiſed in- 
creafes, which is, that not only the weight of the 
earth to be raiſed, is to be conſidered, but likewiſe 
the preſſure of the atmoſphere over the ſurface of 
the excavation, which prefſure being as the baſe 
of the excavation, and this being as the ſquares of 
the diameters; whereas the weights of ſimilar 
ſolids are as the cubes of theſe diameters; and 
therefore this preſſure being leſs in proportion, in 
larger bodies than in ſmaller, the charges ought ra- 
ther to be leſſened in large mines than in the ſmall. 
But how far this reaſon will hold good has not yet 
been found by experiments; and fince thoſe ex- 
periments he made at /a Fere, manifeſtly contradict 
this Hypotheſis, as will be ſhewn hereafter, we 
may venture to conclude, that notwithſtanding all 
that has been ſaid hitherto, in favour of larger 
mines requiring leſſer charges, in proportion to the 
Mall, is intirely groundleſs, and confirm that quan- 

ä utiles 
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tities of powder, will always raiſe proportionable 
quantities of earth. 

To know the quantity of powder neceſſary for 
blowing up of a Mine in a particular ſoil ; ſeveral 
Mines are to be made in it, having their Lines of 
leaſt reſiſtance equal, but loaded with different 

uantities of powder, till one is found to have 
the deſired effect. 

This being found, the diameter of its baſe muſt 

be meaſured with great accuracy, as likewiſe the 
Line of leaſt reſiſtance ſhould have been very nice- 
ly determined ; for the leaſt miſtake in this Mine, 
which is to ſerve as a model to determine thereby 
the different parts of all the Mines made in the 
ſame ſoil, would cauſe conſiderable errors; and 
when theſe Lines are determined, the parameter 
þ, of the parabola, is found by the equation KD= 


V AD*+CD* : and having the parameter given, 
the quantity of earth or ſolid is found by the ſolid, 
þ x CD x KD, or by the rectangle px KD, accord- 
ing as the lines of leaſt reſiſtance are different or 
the ſame. This ſolid, and the charge of the Mine, 
will ſerve to find the effect of any other Mine made 
in the ſame ſoil when the charge is given; or to 
determine the charge, ſo that the diameter of the 
baſe ſhall be of any given length, by means of the 


equality px ED = AD". The ſame being per- 
formed in all the different ſoils, which generally 
occur in making Mines, will ſerve to make Mines 
of any depth, or placed in any ſoil. 

The miners divide the different ſails into five ſpe - 
cies. | 


My 1. 
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] ] looſe earth or ſand. 

2 

"3 


common midling light ſoil. 
loom or ſtrong ol]. 
I | potters clay, or ſtiff ſoil. 
| = mixt with ſtones. 
1 Lall kind of maſonry. 

It has been found, that a cubic foot of the firſt 
weighs 95 1b; of the ſecond, 124; of the third, 
126; of the fourth, 135; and 160 of the fifth. 
But as to maſonry, 1t cannot be determined to any 
degree of exactneſs, as depending on the different 
kinds of ſtones or bricks of which they are made. 

It is pretended, that there is nine pounds of 
powder required to raiſe a cubic toiſe of the firſt 
kind; 11 of the ſecond; 13 of the third; 15 of 
the fourth ; 18 of the fifth; and 20 or 25 to raiſe 
a cubic toiſe of maſonry above-ground, and 35 or 
40 for railing the ſame quantity under-ground. 

Theſe are the French weights' and meaſures, 
which being reduced into Engliſh, give 8 lb. of 
powder for the firſt kind of ſoil; 9.8 for the ſe- 

cond ; 11.6 for the third; 13.4 for the fourth; 
16 for the fifth; 18 or 22.3 for the maſonry above- 
ground, and 31 or 35 for railing the ſame quantity 
under-ground. 

In the ſecond volume of M. Vauban's attac and 
defence of places, he ſays, that the following rules 
never fail. 

A cubic toiſe of common earth requires 14 
pounds of powder to be raiſed. 

Stiff ſand or loom, which may be dug without 
being ſupported, requires 17 pounds per toiſe. 

Mixt earth requires 18 pounds per toiſe. 

Potters clay or {tiff ſoil, 19 pounds per toiſe. 


Fat or ſtiff earth mixt with 1 ſtone, 22 lb. 
Whet 
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Whet ſand, which cannot be dug without being 
ſupported, 15 1b. 

Theſe rules of Mr. Vauban, make therefore 
the charges greater than thoſe of later miners. 
It will not be an eaſy matter to decide which of 
them are beſt, unleſs by experiments; I would 
therefore adviſe the miners always to make a Mine 
by way of experiment, before they make any for 
real ule, 

Suppoſing theſe experiments to be made with 
great care and exactneſs, it will be no difficult af- 
fair to find the proper charge of a Mine, fo as the 
diameter of its baſe be of any given length ; or 
when that length is given, to determine the charge 
required. 

For example, let it be required to find the dia- 
meter of a Mine made in the ſecond ſort of ſoil; 
which being loaded with 100 lb. of powder, ſay, if 
11 pounds raiſe a cubic toiſe, or 216 cubic feet of 
earth, how much will raiſe 100 lb.; the fourth 
term, which is 1964, will be =a; and 24 = 3928; 
and ſuppoſing the line of leaſt refiſtance CD to be 


10 feet, then will c=10; hence the equation c + 


pn + cc, will give c+p=vV/402.5 = 20; 


or p=1o, and EC=: p=2.5: ED=12.5; whence 
the equation & ED = AD gives 10X 12.5 = 125 


= AD, or AD = 11.2 nearly. 
But to ſhew how far this theory agrees with the 
experiments mentioned before, I ſhall ſuppoſe the 


* firſt to be true, and from thence proceed to find 


what the diameters of the baſes of the others will 
be. All the lines of leaſt reſiſtances of theſe Mines 
were 10 feet each, the diameter of the baſe of the 


Q 4 birſt 


3 0 _ tc oe 


. . rr. 
* 


232 ATT Ac and DEFENCE 

firſt Mine was found to be 223 feet; ſo that AD 
is = 11.33, or = 11.4. CD = 10; theſe values being 
ſubſtituted into the equation KD =V/CD + AD., 
will give KD =v/229.96 = 15.16; and 2KC = 


p = 10.32; hence theſe values being ſubſtituted 


into the rectangle p x KD, becauſe the line of leaſt 
reſiſtance is here always the ſame, gives 10.32 x 
15.16 = 156.5, for the ſolid, which muſt be re- 
membered, becauſe it is the ſtandard number 
whereby the other ſolids are determined. 

Now if 120 lb. gives 156.5, how much gives 
the charge 160 lb. of the ſecond for its ſolid, the 
fourth term gives 208.5 = a, and 24 2 4174; this 
value, as well as that of c 10, being ſubſtituted 
into p =V/ 24+cc, gives p N57. 422.7 
hence p 12.7, EC=ip=3.2 and ED S 13. 2. 
Now theſe values being ſubſtituted into p x ED = 
AD, give AD = 167.64 and AD = 13 nearly; 
and as 4 9 found by te to be 
about 26, it ſhews that this computation anſwers 
very nearly the experiment. | 

If as the charge 120 of the firſt is to the charge 
200 of the third, fo is the ſolid 156.5 of the firſt 
to the ſolid of the third ; we ſhall have a = 260.84. 
or 24 = 521.68; and as c = 10, the equation p+ 
c = Vaa cc gives þp + c = 621.68 = 24.93 
nearly; hence p = 14.93, 1% =EC = 3.73, and 
ED = 13.73; theſe values being ſubſtituted into 
#xED=AD, gives AD = 14.32, and AB = 
28.64; which anſwers nearly the experiment; it 
was found that AB = 29 nearly. | 

If we proceed thus with regard to the 4th, 5th, 
6th and 7th Experiments, we ſhall find the diame- 
ters of the baſe to be as follows; that of the 4th, 


31.2 


b 
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31.2; that of the 5th, 33.2; the 6th, 35.3; and 
that of the 7th, 37.4; which anſwers pretty near 
the experiments; the greateſt difference does not 
exceed ſix inches, or thereabouts; which may ariſe 
from various cauſes, as from the line of leaſt re- 
fiſtance being not exactly ten feet; for a few inches 
more or leſs may make an alteration-; the inequa- 
lity of the foil, which may be more or leſs denſe, 
and many other accidents that may intervene in the 
practice, ſo as not exactly to anſwer the theory. 

It may not be improper to mention ſome of the 
advantages this method has above that which is uſed 
amongſt miners; one of the principal is, that if 
it be required to make a Mine of a large opening, 
in a low ground, where it cannot be dug very low 
without meeting with water, then they are obliged 
to make two or more Mines near one another, ſo 
as their joint effects ſhall make the opening requir- 
ed; whereas any opening may be made accordin 
to the foregoing principles, let the line of leaſt 
reſiſtance be what it will. | 

There are many caſes, eſpecially in the Defence 
of Places, where a great excavation turniſhes a 
convenient lodgment to the Beſiegers, which 
ſhould be avoided, if poſſible; therefore the buſi- 
neſs is to make Mines which ſhall overthrow the 
Befiegers works, without affording them much 
covering. This is done by making the line of leaſt 
reſiſtance but ſmall, and loading the Mine with 
more powder, 

There are other advantages in making the lines 
of leaſt reſiſtance but ſmall; the ſhafts and gal- 
leries are much ſooner made; and ſeveral Mines 
may be placed under one another, by which the 
ſame ſpot of ground may be blown up ſeveral 
times; 


- 
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times; and as the Beſiegers lodge in the hole, fo 
ſoon as the Mine is ſprung, thinking themſelves 
ſecure, the ſecond Mine will do them more miſ- 
chief than the firſt; and the ſame may be ſaid of 
the third. 

As the places where batteries are made, to make 
breach in the face of any work, are always known, 
Mines may be made under them, ſo as not only to 
deſtroy theſe batteries, but alſo to make the guns 
fall inthe ditch, and that ſeveral times, as at La Fere, 
where the ſame battery, oppoſite to a lunet, con- 
fiſting of two 24 pounders, was blown up three 
times, one after another, and the guns every time 
fell into the ditch. 

Suppoſe it was required to make a Mine, in the 
ſame ſort of ſoil as that in which the ſeven ex- 
periments mentioned before were made, ſo that 
the line of the leaſt reſiſtance ſhall be equal to the 
radius of the baſe, and each of 10 feet, and to find 
the quantity of powder neceffary for its charge. 

Becauſe AD = CD = 10, the equation KD = 
VAD* C=, will give KD = /200 = 14. 14; 
hence p = 8.28; thele values being ſubſtituted in- 
to px KD, will give 117 nearly, for the ſolid; 
then if we ſay, as the ſolid 156.5, of the firſt ex- 
periment, is to the ſolid 117, ſo is the charge 120 
to the charge required, which is go lb. nearly. 
But if it was required to find the quantity of 
powder neceſſary to raiſe a cubic fathom, or 216 
cubic feet of this ſoil ; then becauſe CD = 10 has 
been neglected in the ſolid 156.5, of the firſt ex- 
periment, as likewiſe the ratio 7, therefore, the 
quantity muſt be multiplied by 7 x 10; or becauſe 


1 = 1.57 by 15.7, which will give 2457; then if 
we 


4 
- 
5 
7 

N 
» 
*. 

* 
48 
* 
* 

* 
* . 
«Sf 
7% 
p 
* 
** 
I 
834 
& 
K..4 
-4 
N 
2 
* N 
bt, 
© 
I'7 
Wy 
* 


r CANE DW ae RE 
x] . » >> 4 * + ” . 2 
* . \ C * 1" _ < 2 5 


OG $ Rn | : by 1 „ 
I „ 1 . —_ PIG 
*- £S Y . 
alc a 


of FoRkTIFitED PLACES. 235 


we ſay, as 2457 requires 120 Ib. of powder, how 
much will 216 require; and the fourth term, which 


is 10.5 Ib. will be the number fought. From 


whence it appears, that the ſoil, in which theſe 
experiments were made, was a light fort of ſoil, 
ſomewhat lighter than that which is taken by the 
miners for the ſecond fort. 

Mr. De Valliere ſuppoſes, in his Table, which 
I ſhall inſert here, that a Mine, whoſe line of leaſt 
reſiſtance and radius of the baſe being each 10 feet, 
requires 93: lb. for its charge. Now, if it be 
required to find what kind of foil theſe Mines 
are made in, by ſubſtituting the number for CD, 


AD, into the equation KD VAD + CD», we 


ſhall have K D = /200=14. 14, and p=8.28; 
now theſe values being ſubſtituted into 7p x CD 
x KD, we ſhall have 15.7x8.25 & 14.14 = 1838; 
then if we ſay, as 1838 is to 932, ſois216 to 11. 
This fourth term will expreſs the number of pounds 
of powder required to raiſe a cubic fathom of the 
ſame ſort of ſoil, which therefore is the ſecond ſort. 
The preceding computations have been made 
of French weights and meaſures, to ſhew how 
nearly the foregoing theory agrees with the expe- 
riments made at Lo Fere, It remains now to ap- 
ply it to our own weights and meaſures ; becauſe 
eight pounds of powder will raiſe a cubic fathom 
of earth of the firſt ſort; if we ſay a cubic fathom 
or 216 cubic feet is to eight pounds, 1838 cubic feet 
is to 68.074 pounds, this ſourth term will be the 
charge of a Mine, whoſe line of reſiſtance is 10 
feet as well as the radius of the baſe : in the ſame 
manner are found the charges of the ſame Mine 
in the reſt of the foils. But the ſhorteſt way of 
| computing 


 ATTac and DEFENCE 

computing tables is to ſubſtract the logarithm of 
216 from that of 1838, which gives 9298917 ; 
now if to this logarithm: we add thoſe of 8, 9.8, 
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11.6, 13.4, 16; the weight of the powder re- 
quired to raiſe a cubic fathom of the different ſoils, 
found before; we ſhall have 1* 83298, 2* 92112, 
3 99435, 4* 05099, 5* 13401, for the logarithms 
of the charges of a Mine whole line of leaſt re- 
ſiſtance is 10 feet and the diameter of the baſe 20. 


VALLIERE's TABLE for the Charges of 


Di. „ . 


Mines. 
Length of Length ot I Leogthof, Length 
the Line the Line 5 che Line the Line | 
of leaſt Charge of of leaſt Charge off of leaſt Charge of of leaſt {Charge of 
Reſiſtan. Powder Reſiſtan. — Reſiſt an. Powder. Reſiſtan. Powder. 
Feet. lb. oz.] Feet. 1b. oz. Feet. Ib. oz.] Feet. IIb. oz 
1 % n 4 1 24 868 3. 3˙ [2792 4 
2. 0 12 12 162 of 22 | 998 4 32 [3072 o 
> 2 - ie 205 Igi| 23 1140 45 EX 3369 1 
4 6 of 14 257 4 24 1296 of 34 (2680 22 
8 [Aw 
rx a0 365 B10 -& 1558 019 8 
> Tu BB. 5 155 I 35 14219 
6 zo 4] 16 384 o 26 [1647 12} 36 [4374 © 
8 0 & 9 & 3: if 4 37 478 11 
8 [48 © 18 516 120 28 2058 0 33 51444 
9 168 xs 19 643 off 29 2286 7 39 |5561 2 
. 193 12] 20 1750. O 3 2530 al 40 60 © 


By this conſtruction the radii of the baſes being 
always equal to the lines of leaſt reſiſtances, the 


ſolids 
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ſolids are ſimilar, and therefore are to one another 
as the cubes of their axis; that is, as the cubes of 
the lines of leaſt reſiſtances. So that taking any 
one of the charges to be true, the others will be 
found by ſaying, as the cube of the axis whoſe 
charge is given is to its charge, ſo is the cube of 
the axis of any other Mine to its charge. 
For example, let the charge 932 of the Mine, | 
whoſe line of leaſt reſiſtance is 10 feet, be given; 
and it be required to find the charge of any other 
Mine whole line of leaſt refiſtance is given, ſup- 
poſe 15: then ſay, as the cube 1000 of 10 is to 
the cube 3375 of 15, ſo is the charge 931; to the 
charge required which is 316.4, or 3 10 lb. 6ounces, 
which is 2 ounces more than in the table. In the 
ſame manner is found the charge of a Mine whoſe 
line of leaſt reſiſtance is 20; or becauſe 20 is 
double of 10, the cube of 20 will be octuple the 
cube of 10; and therefore 8 x 934, or 750 lb. 
will be the charge for that Mine. 
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A TapLE of the CnaRGES of Mines according 


to the AUTHOR's Theory. 


— —— —e—ñ⅛ 
Feet. Ib. Feet - _ — 

\ BY 150 42 39 2 I51 
ls | mr | 44 | om || 64. [rar | 
LO a eons 8 e 1 ann 66 1741 ; 
TE ae SF 357 gp 1842 
zo | 97 | 5 | 946 || jo 38 
| 32 | 3 || 52 | row || 52 | 2098. 
3s 3% | 54 4475 74 | 2243, 
FEMININE 

38 502 58 1299 78 2501 
> Te is fs 1. wn. ot | 


In this table the line of leaſt reſiſtance is ſup- 
poſed to be always 10 feet, and the charges pro- 
ducing the openings at the fides of them from 22 
feet to 80. I ſuppoſe that the charge 93 of a 
Mine, whoſe line of leaſt reſiſtance and radius of 
the baſe are each 10 feet, be given, and from thence 
all the reſt are computed by means of theſe equa- 


tions, KD = VAD» + CDs, and pxKD=a; and 
as I have obſerved, by comparing the diameters of 
the baſes found by means of theſe equations, to be 
rather leſs than thoſe found by experiments, it is 
preſumed that the diameters marked in this table 


will not be found leis, but rather greater in prac- 
tice. 
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If we compare the charges of both tables, which 
ſhould produce the ſame diameters, or openings, 
it will be found that it requires 190 lb. leſs in my 
table to make a diameter of 40 feet, 1124 to make 
one of 60, and 3352 leſs to make one of 80 feet, 
which plainly ſhews the great advantage of this 
theory above that commonly uſed ; and the great 
g_ of powder ſaved thereby. If there were 

uch experiments made as could be depended upon 

in different ſoils, tables might be conſtrued ac- 
cordingly, and for any depths, from 5 feet to 20, 
there need be no greater ; but as there are no ſuch 
experiments, we muſt content ourſelves, for the 
preſent, with that above, which may ſerve as a 
pattern to any one who has a mind to conſtruct 
others. 

Having found, by the foregoing method, the 
quantities of powder with which Mines are to be 
loaded ; it remains now to ſhew, how to find the 
bigneſs of the box to contain it, which are gene- 
rally made cubical; and as a cubic foot of com- 
mon powder weighs about 55 pounds, if we ſay 
as 55 1s to unity, ſo is any other quantity to its 
cube ; that is, if the given quantity of powder be 
divided by 55, the quotient will be the cube re- 
quired ; and its cube root will be the length of the 
fide of the box. 

For example, to find a cube which ſhall hold 
360 1b. divide 360 by 55; you will have 6.545 for 
the cube expreſſed in feet, and the cube root 1.87 5 
feet, or 22.5 inches of that number will be the 
length of the fide of that cube. 

Tho' the chambers are uſually made cubical, yet 
when the quantity of powder is pretty conſidera- 


ble, it will be more advantagious to make them 


flat, 
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flat, as the bottom of the excavation will afford a 
larger lodgment, as likewiſe the line of leaſt re- 
ſiſtance, which is taken from the center of the 
chamber, will be more proportionable to the earth 
above it. P 2 | 

It would, in my opinion, be proper to make all 
the chambers of the ſame height with that of the 
Mine made for the experiment. In that caſe, the 


ſide of the chamber will be found by dividing the 


given quantity of powder, by the 223 of 5 5 
multiplied by the given height, and extracting the 
ſquare root, Which will be the length of the ſide 
required. 8 F 
For example, to find the ſide of the box which 
ſhall. hold 360 lb. of powder, whoſe height is a 
foot; then becauſe 55 X 1 is 55, and 360 divid- 
ed. by 55, gives 6.545 5; whole ſquare root 2.558 
feet, % 39.7 inches will be the length of the ſide 
required. by. . 
| * B. It is to be obſerved, that the box muſt al- 
ways be made a fourth bigger than it ſhould be, 
on account of the ſtraw and ſand- bags put in it, 
to keep the powder from receiving any damage 
from wet; ſo that if the quantity of powder be 
360 Ib. the fourth part of it, which is go, muſt 
be added, and the ſum 450 divided by 55, to have 
8.1818, whoſe ſquare root 2.86 feet, or 34 inches, 
will be the fide required... Be 

It may not be improper to obſerve likewiſe, that 
when a chamber happens to be placed on a rock, 
or any other hard fubltance. the force or action of 
the powder downwards, meeting with a great re- 
ſiſtance, will be employed in raiſing the earth up- 
watds; and conſequently the effect of the Mine 
will be much greater than that produced by the 


fame 
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quantity of powder, being placed on a ſofter ſub- 
ſtance. Whence if a platform of ſtrong planks or 
ſtones were made under the chambers, there would & 
be a leſſer quantity of powder required for the 
charge of the Mine. 

If veſſels of caſt iron were made in the form of 
the fruſtrum of a cone, pretty large above, ſo as to 
hold the neceſſary charges of Mines, they may be 
of great advantage in places beſieged ; for if they 
are placed on a ſtrong platform, and ſtrongly but- 
treffed above againſt the earth, there need be but 
little of the gallery ſtopped up; and when the Mine 
is ſprung, the miners may enter the gallery and re- 
move the veſſel a little nearer, and load it again; 
and this may be done ſeveral times, ſo that many 
Mines may be ſprung in the ſame gallery with very 
little trouble. . 
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A TABLE ſhewing the dimenſions of the cube boxes, 
for holding the charges of Mines, from 50 to 640 
pounds, expreſſed in inches and tenths, 


| Charge. Side, | Charge | Side. | Chaegs, | Side. Charge. | Side. | 
50 | 12'5 | 150 | 18.0 || 250 | 21.4 || 450 | 26.1 
| 55 | 12.9 15 5 18.3 260 | 21.7 460 | 26.2 | 


— — — — — — —— — }  —— 


60 | 13.3 160 | 18.5 270 | 22.0 470 26.4 


| | 65 | 13.6 165 | 18.6 || 280 | 22.2 || 480 | 26.6 


Cm mms 


70 | 14.0 170 | 18.8 290 | 22.5 [ 490 | 26.8 


1— — 


| 1 1 24-3 I75 | 19.0 300 | 22.8 | 500 | 27.0 


— — | 
mme 


| | 8 | 14.6 || 180 19.2 310 23.0510 | 27.2 


— — — — — — — — — 1 — —— 


| 85 149 || 185 | 19.4 || 320 | 23.3 520 | 27.3 | 


— — — — — — — — — — — — — — — 


go 1 190 | 196 330 | 23.5 530 | 27.5 


— — — — — — — —t, —P —— . b — — — — —— — — — — — 
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The French authors pretend that a cubic foot of 
powder weighs 70 pounds, which is certainly not 
true, at leaſt with regard to the powder made atk 
preſent. For I found by repeated trials, that the 
cube of the axis of an equilateral cylinder, which 
holds a pound of powder, was 40 cubic inches; 
and as the content of the cylinder is to that of the 
circumſcribed cube as 355 is to 452, and the cube 
40 is to the cubic feet or 1725 cubic inches; as 
the weight found by the laſt proportion is to the 
weight of a cubic foot of powder, which will be 
found to be 55 pounds. 

The French foot being to our foot as 16 
to 15 nearly, and their pound to ours as 68 to 
63 ; the cube of 16 is to the cube of 15 as 1728 
of our inches is to 1424 of theirs; and 68 is to 
63 as 55 pounds Eng/ifh is to 50.9 pounds French: 
therefore 1424 is to 1728 as 50.9 to the weight of 
a French cubic foot, which will be found to be 
61.7 pounds nearly. 


The manner of direfing the GALLERIES. 


Uppoſe a ſhaft is to be ſunk at A, and Fig. 4. 


the Mine to be carried under an ob- 


ject B, and to be of a certain depth; the firſt thing 
to be done is, to find the diſtance AB exactly, 


either by trigonometry, or by any other means ; 
then the bearing of this line AB with ſouth and 
north, muſt alſo be found exactly, by means of a 
good needle and compaſs, which we ſuppoſe to be 
repreſented by the angle NAB; then the ſhaft is 
ſunk at A, of about 5 or 6 feet each way, fo low 
as the Mine is to be deep; then the miner directs 
bis gallery according to the given bearing, uſing a 

R 2 malon's 
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maſon's level to carry it on, horizontally ; and as 
the gallery is carried on, he meaſures it, till he 
finds himſelf under the object B, where he places 
his chamber. 

If the object B is either higher or lower than 
the place A, where the ſhaft is made, then the 
exceſs of the object above or under the place A 
muſt be ſound, and either ſubſtracted or added to 
the depth of the ſhaft, and then the gallery is car- 
ried on as before. 

It may happen that there is an obſtacle in the 
way, ſuch as a rock, water, or a moraſs; in ſuch 
Fig. 5. caſes the gallery muſt be made with turnin gs 

at right angles to each other, ſuch as from C 
to D till it is clear off from the obſtacle ; after this, 
it is made from D to E parallel to the firſt part AC; 
and at E, it is made perpendicular to DE and EF 
equal to CD; by which means the point F will 
be in the firſt direction, in which it is carried on 
till the ſum of the three parts AC, DE, FB, is 
equal to the given diſtance of the object B, from 
the ſhaft A. | | | 

Various caſes may happen in the carrying on the 
galleries, the particulars can neither be foreſeen nor 
deſcribed, for which reaſon I ſhall leave them to 
the ſkill and knowledge of experienced miners. 

It is unqueſtionably of great importance to make 
the Mine exactly under the object to be blown up; 
for want of which, much time, labour, and ex- 
pence. will be loſt to no purpoſe; it is likewiſe ne- 
ceſſary to know pretty near how deep the Mine is 
under the object, that its charge may be rightly 
determined; if that cannot be known ſufficiently 
near, it will be better to overcharge the Mine than 
put too little powder in it. 

The 
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The reader may eaſily perceive that a good mi- 
ner ſhould be perfectly well ſkill'd in the practical 
part of geometry, without which he will never be 
able to conduct Mines with any degree of certainty ; 
and therefore I would adviſe thoſe who are deſirous 
to underſtand this buſineſs well, to ſtudy geometry 


firſt, 
MiNES of different ſorts. 


Fa Mine has but one chamber, ſuch as A, Fg. 

6. it is called a ſingle Mine; if it has two 
chambers, as Fig. 7, it is called double; and if it 
has three, triple, and ſo on; their names are taken 
from the number of the chambers. 

If a fingle Mine 1s made under the rampart, to 
make Breach, the entrance O muſt not be oppoſite 
to the place where the chamber is deſigned to be, 
on the contrary, it ſhould be made on one fide or 
other ; and the gallery with two turnings, as in 
Fig. 6. that it may be ſtopped with more ſecurity; 
and that the diſtance of the entrance O to the cham- 
ber A may be greater than the length of the line 
of leaſt reſiſtance, otherwiſe the Mine would have 
its effect that way: it muſt alſo be obſerved, that 
the chamber is placed in the middle of a counter- 
fort, by which means it will make a greater Breach 
than if it were placed in the earth behind the wall. 

When a double Mine is made under the rampart 
for making Breach, the entrance O, Fig. 7. is made 
as near as can be gueſs'd, in the middle, between 
two counter-forts ; the gallery being carried quite 
through the wall in a direct line, turns afterwards 
to the right and left, in the form of a T; from 
whence it is alſo called a T Mine; and the cham- 
bers are alſo placed in the next counter- forts; but 


exactly at equal diſtances from the direct gallery: 
this 
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this double Mine will make a much larger Breach 
than the ſingle one, and it is for that reaſon pre- 


I:rred to any other. 


But when a triple Mine is to be made under the 
rampart, the opening O, Fig. 8. is to be made di- 
rely oppoſite to the counter-fort, if poſſible, and 


carried directly through the wall, and turned to 


the right and left in the ſame manner as the for- 
mer ; and the chambers A, B, at both ends, are 

laced in the two adjacent counter-forts. As to the 
gallery of the third, C, it is carried round the mid- 
dle counter-fort, and the chamber placed under its 
extremity; this laſt is generally charged with fifty 
pounds of powder more than either of the others : 
but great care muſt be taken to carry the auget of 
this laſt chamber in Zig-zagues, ſo as to be equal 
in length to that of the chamber B, otherwiſe the 
fire would not reach them all three at the ſame 


time, and thereby the chamber C not take fire, 


which ſometimes happens, and then the effect does 
not anſwer the expectation. 
There are ſeldom or ever more made than a tri- 

le under the ramparts in Sieges; but when a work 
is to be demoliſhed, they make then as many as 
will demoliſh a whole face at once; which is done 
by giving the fire to all at the fame time ; that is, 
all the ſauciſſons are brought into one, and ſo con- 
trived, as their parts from the chambers to the com- 
mon junction be exactly equal. 


K 


T Hough we have ſuppoſed in the Figures 7 and 
8, that the entrance O into the galleries is 


exactly in the middle of the extreme Mines, yet 
the reader may eaſily ſee that it is impoſſible in prac- 
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tice, fince, neither the places nor the diſtances be- 
tween the counter-forts, can be ſeen or known fror»: 
the outſide of the wall: therefore it can only be 
gueſs- work; but when the wall is pierced, the gal- 
lery muſt be carried to the right and left, till the 
counter-forts are found; and then, if the diſtagce 
to one is greater than the other, the auget and ſau- 
eiſſon of the neareſt muſt be made in a Zig- zague, 
ſo as to make it equal in length to that which is 
fartheſt. In all places fortified by Mr. Vauban, the 
diſtance from the center of one counter- fort to that 
of the next, is always 18 feet, when the revete- 
ment is as high as the rampart, or 15 feet when it 
is not ſo high; ſo that when one counter-fort has 
been found, the diſtance to the next is known ; but 
in any other fortification this obſervation is uſeleſs, 

I have thus given a ſketch of all the material 
parts of the art of mining, and ſettled the princi- 
ples on a juſt foundation, which have not hitherto 
been done by other authors. They in general tran- 
ſcribe the works of Mr. Vauban and other practi- 
cal miners, not conſidering, that tho' their works 
were of great uſe in their time, when this art was in 
its infancy, yet they can be but of very little uſe 
ſince there has been ſo many improvements made; 
what thoſe wanted is now brought to its greateſt 
perfection. M. de Valliere has moſt judiciouſly 
treated the method of making countermines under 
the glacis, beſides what relates to thoſe made by 
the beſiegers, either to avoid or forward their ap- 
proaches, with more expedition and ſafety. The 
experiments made at La Fere demonſtrate, that 
what had been done was trivial to what might be 


done. 
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